HALUWOHANNbHbIN Mpunoxexue K
PACYHETHbIN _ npukasy HKO AO HP/
AENOSUTAPUN oT «17» mapTa 2023 r.N2103-23

«COIrNACOBAHO>»

JKCnepTHbIM COBETOM

LleHoBoro ueHtpa HKO AO HP[1
(npotokon N2 39 ot «10» mapta 2023 r.)

MeToauka
onpenesieHnss CTOMMOCTU pybneBbix
obnurauum



TepMUHbI U onpeaeneHus

AKTMBHbBIA PbIHOK — PbIHOK, Ha KOTOPOM CAENIKU C AaHHOW OBnmraumeit 3akiioyaloTcs C A0CTaTOYHOM
YacToTOW M B AOCTAaTO4YHOM 06beMe, UTO6bI 06ecneunTb MHAOPMALIMIO O LIEHAX HA PErynsipHOi OCHOBE.
B MeToaMke noa noKas3aTeNleM aKTUBHOCTM pblHKA TMOHMMAETC HanuMuMe [OCTOBEPHbIX CAENOK
B TEUYEHWE MOCNEAHEro TOProBOro [IHA, @ TakXXe HannyMe pbiIHOYHOM MHADOPMaLUMK B COOTBETCTBUMU CO
3HAYEHWSIMM YNPaBNAOWMX NapaMeTpoB MeToanKu Nno 06bEMY 1 CPOKY COBEpPLLIEHWS onepaLyi.

Bup)keBble cAeNKn — CAeSKM, 3aK/loueHHble Ha MockoBckon Bupxe.

BHe6bup)xeBble CAENKUM — CAE/KM, 3aK/IHOYEHHbIE BHE LIEHTPa/IM30BaHHbLIX TOProBbIX MIOLAA0K,
nHGOopMaLms No KOTOPbIM packpbiBaeTcs Ha MockoBckyto bupxy B cootsetcTBuM C Mpukasom OCOP PO
oT 22.06.2006 N9 06-67/n3-H «06 yTBepxaeHUM [lONOXEHNS O nNpeaocTaBieHUMU WHGOpMauunM o
3aKJTIOYEHNM CAENOK» 1,

[ocToBepHble CAeJIKMU — CAENKN, YAOBNETBOPSIOLINE KPUTEPUIO AOCTOBEPHOCTM, ONMCAHHOMY B rfaBe 3
MeTtoankn.

MexxayHapoaHble KpeauTHble peUTUHIN (MeXXAyHapoAHble PEUTUHIUN) — PENTUHIU KPEeAUTHOro
KayecTBa BbIMyCKa OONMrauMini WM 3aeMiuMka, 3MWUTEHTA, rapaHTa WAM MOPYYMTENsl MO BbIMyCKY,
NPUCBOEHHbIE O,qHOVI NN HECKOJIbKUMU KOMMAHUAMU TpOVIKVI MeXAyHapoAHbIX peVITMHFOBbIX areHTCcTB
(Fitch, Moody'’s, S&P).

KpeauTHble pedTUHrM POCCMACKUX PEATUHIOBbIX areHTCTB (HauuoHaJsibHble peluTUHIrUn) —
PEVTUHIM KPEIMTHOIO KaYecTBa BbiMycka 0bnuraumii Uam 3aeMiLMKa, SMUTEHTA, rapaHTa Wan nopyYuTens
Mo BbIMYCKY, NMPUCBOEHHBLIE OJHUM WM HECKONBbKUMWU KPeaUTHbIMU PEWTUHIOBbIMU areHTcTBamu (KPA),
aKKkpeanToBaHHbIMK BaHkoM Poccun.

MeToaunka — HacToswas MeToavka onpeaeneHnsl CTOMMOCTU pybneBbiX 0bnmnraumnii.
MockoBckas bupxka — Ny6nuyHoe akumoHepHoe obuiectBo «Mockosckas bupxa MMBB-PTC».

06nMraumns C NpocToi CTPYKTYPOU AEHEXHbIX NMOTOKOB — 06nurauus, ANs KOTOPOM Ha MOMEHT
pa3MeLleHns U3BECTHbI BCe Byaylume BbinaaTthl (B TOM YMCIe KYMOHbI M aMOPTU3aLMOHHbIE BbIMATHI) [0
AaTbl NnorawieHusi, MMbo AaTbl 6nvdKaNLLIEro ONUMOHA.

PbiHOUYHbIE AaHHble — [aHHble (UeHbl, o6beMbl M T.4.) (aAKTUYECKM COBEpLUEHHbIX 6upXeBbIX
1 BHEOUPIXKEBbIX CAEMOK, KOTUPOBKM, (DUKCUHINZ,

CnpaBeanunBas CTOMMOCTb — OXuWZaeMas LieHa, koTopasi Morna 6bl 6biTb MOslyYeHa Npu COBEPLUEHWM
COENKN Kynan-npoaaxu no obnmraumy Ha AaTy OLEHKM B XOAE COBEPLUEHUSt 06bIMHOM CAENKM Mexay
XOPOLLUO OCBEAOM/TIEHHBIMIA U HE3ABUCMMBIMUW APYT OT ApYyra y4acTHUKaMK pbiHKa.

! Ha MOMeHT cornacoBaHvsi MeToauku AaHHble MO BHEGMPXKEBLIM CAENKaM pacKpbiBalOTC Ha oduuUManbHOM calite MoCKOBCKOM
Bupxw no agpecy https://www.moex.com/s1619.

2 CnnMcoK MCronb3yeMbIX UCTOYHUKOB packpbIBaeTcs Ha https://nsddata.ru/ru/documents B pasaene «LieHoBoit LeHTp HPO».
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MHpekcbl o6nuraumii MockoBCKOM BUPXXM — MHAEKCHl Haubonee NMKBUAHBIX FOCYAAPCTBEHHBIX,
KOPMOPaTMBHbIX UM MyHULIMMANbHLIX 06/UraLmii, AOMNYLLEHHBIX K TOpramM Ha MockoBckon Bupxe.3

3 Ha MOMeHT cornacoBaHusi MeToaMKM AaHHbIE MO MHAEKCAM PacKpbiBalOTCS Ha OpMLMANbLHOM canTe MOCKOBCKOWM Bupxxu no agpecy
https://www.moex.com/ru/indices.
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O6Lwue nonoXxeHus

MeToamKka YCTaHaB/MBAET  KOJIMYECTBEHHbIA  CMOCO6  OMpeaeneHust  CTOMMOCTM  obnuvrauuid,
HOMMHMPOBAHHBIX M OCYLLUECTBASIOWMX BbINAaThl B Py6nsiX, UMEKOLMX NPOCTYIO CTPYKTYPY AEHEXHbIX
MOTOKOB, KOTOpPblE MMEIT Ha AaTy OUEHKM WM UMenn Mo cocTosiHMo Ha 1 deBpana 2022 roga
KPEAUTHbIN PEUTUHT [O/ITOCPOYHON KPEAUTOCTOCOBHOCTU MO MEXAYHAPOAHON PENTUHIOBOM LUKasE XOTS
6bl OAHOIO M3 TPEX BeayLUMX MeXayHapoAHbIX PEMTUHIOBLIX areHTCTB*. B crlydae oTcyTCTBUS Y BbiNycka
LieHHOW 6yMaru, SMUTEHTa, rapaHTa Wau NopyynTesnst MeXAyHapOAHOro perTUHIa Ha AaTy OLEHKU Anist
pacyeTa CripaBeAMBON CTOMMOCTM 06AMraLMn UCNONb3YETC HAaLUMOHAMbHbIA PENTUHI BbiNyCKa LIEHHOM
6ymaru, SMUTEHTa, rapaHTa Wn nopyunTens. PacyeTHasi LeHa MOXET UCMOMb30BaTbCs B TOM YKCe ANt
uenen prHaHCOBOW OTYETHOCTU M BHYTPEHHEN NEPEOLEHKM NOPTdENs, a TakxkKe ANs OLEHKU CTOMMOCTU
(PUHAHCOBbLIX WMHCTPYMEHTOB, B TOM uucie Aana obnuvraumii, NpuUHMMaeMblx B 0O6ecneyYyeHne npu
npoeeaeHun onepaumit PEMO, caoenok C Npov3BOAHbIMU (DUHAHCOBBIMM MHCTPYMEHTAMU U UHBIX
onepauuit. MeToamka npegHasHayeHa Anst OLUEHKM OBbIYHBbIX KyMOHHbIX M 6eCKyMOHHbIX 06imraumi.
MeToanka He NpefHa3HavyeHa Ansi OLEHKM UMOTEYHbIX 06/IMraLmii, CEKbIOPUTU3NPOBAHHBIX 0bMrauuii 1
obnuraumMin ¢ nnaBaloWMM KynoHoM (KynoHHasi CTaBka npuBsi3aHa K MHAeKcy). Hekputuueckoe
MCNoJib30BaHNe I,CI,aHHOI\/JI MeTOD,VIKVI MOXXET NpUBOANTDL K HEKOppeKTHOVI OoLeHKe CI'IpaBELU'IVIBOI\/JI CTOUMOCTHN
obnurauum.

[ns OUEHKU CTOMMOCTU BbIMYCKOB CO C/IOXKHOW CTPYKTYPOW [AEHEXHbIX MOTOKOB (aMOpTU3MpyeMble
unoTeyHble o6nMraumM, ObnuraumMn C MpUBSIBKOM K WMHAEKCY C M/aBalolleil CTaBKoM M npoyee)
HeobXoAMMO MCMoNb30BaTb METOAbl MPOrHO3MPOBaHUA GyaylmMx nnatexer obnuraumii. MNpuMeHeHve
TaKMX METOI0B B MeToAMKE He Mpeanonaraercs.

PaccumTaHHas B COOTBETCTBUM C METOAMKOM CTOMMOCTb 06/IMraLmm NpusBaHa C onpeaesieHHbIM YpOBHEM
[IOCTOBEPHOCTU OMNpeaenuTb CNpaBeasIMBYIO CTOMMOCTb Ha AaTy oueHKW. Moa cnpaBeannBoi CTOMMOCTbIO
MOHMMAETCA TaKasi CTOMMOCTb Ha OMPefeneHHyl0 AaTy, MO KOTOPOW AaHHY OBMraumio MOXHO
peann3oBaTb NPV COBEPLUEHWM CAENKM MEXAY XOPOLWO OCBEAOM/IEHHbIMM, >KENaloWMMM COBEpLUNTb
TaKyl0 COENnKY W He3aBMCUMbIMKM Apyr OT Apyra crtopoHamu (ycnoBusi 3(GhEKTUBHOIMO pblHKA).
OnpeneneHne CcToMMocT o6nnraumm nNponsBoamTcs 6e3 yyeTa BMSIHUS Ha Hee o6beMa COBEpLUAEMON
KOHTpareHTaMn caenku. YYeT BUSHUS JIMKBMAHOCTM WMHCTPYMEHTOB Ha OLUEHKY (DMHAHCOBbIX
WHCTPYMEHTOB SIB/IIETCS CAMOCTOSITENBbHOW 3aAadyeid, BbIXOAsLLEN 3a paMKu AaHHOW MeTtoaunku. Takum
obpa3oM, noa CnpaBeAnMBOM CTOMMOCTBIO OBAMrauMu MOHMMAETCS €e CTOMMOCTb MpU COBEpPLUEHWM
COENKN XapaKTepHOro AN AaHHOro Bbinycka obnuraunii obbema.

MeToaMKa OCHOBaHa Ha MNPUHUMMAX, W3MN0XEHHbIX B MexayHapodHOM CTaHaapTe (uHaHCOBOW
otyeTHocT MC®O (IFRS) 13, 1 MCoNb3yeT TPEXYPOBHEBYIO MEPAPXMUI0 METOIOB OLIEHKW CripaBeaMBOM
CTOMMOCTM B COOTBETCTBUE C YPOBHAMU UCXOAHBIX AaHHbIX. [pY HaMuYmMK pbIHOYHbIX AAHHbLIX NPUOPUTET
oTaaeTca HabnwogaemblM 6UMpXxeBbIM LieHaM. B criyyae OTCYTCTBMS akKTMBHOMO PblHKA M AOCTOBEPHbIX
CAeNOK B TeyeHue [AHsl, OueHKa CTOMMOCTM obnvraumMm npomM3BOAUTCS Ha OCHOBE MoAenu
[ANCKOHTUPOBAHNS AEHEXHbIX MOTOKOB C YYETOM PbIHOYHOM MHEOPMauMM MO BbIMyCKaM TOro e
3MUTEHTa WM oTpacin. [lpu OTCYTCTBUM [aHHbIX MO BbIMYCKAM 3MUTEHTa, OLEHKa CTOMMOCTM
Npon3BOANTCS HA OCHOBE MOAENN UHAEKCHOrO AUCKOHTUPOBAHMS A€HEXHbIX MOTOKOB C MCMO/Ib30BaHNEM
[laHHbIX MO CEKTOPY pbIHKA UK MHAEKCOB MOCKOBCKOW Bupxu.

TepMUHbI 1 ONpeaeneHns, He YCTaHOBIEHHbIE B MeTOANKE, MPUMEHSIIOTCSA B 3HAUEHUAX, YCTAHOBNEHHbIX
BHYTpeHHUMM aokyMeHTamu HKO AO HP[, fAOKyMeHTaMu, pernamMeHTMpyowyMmn Nopsiaok NpoBeaeHus

4 Ucnonb3ytotcs pertuHri "Standard & Poor's", "Fitch Ratings" nn6o "Moody's Investors Service", NPUCBOEHHbIE SMUCCUM, SMUTEHTY
WU 1OPUAMYECKOMY JIMLY, MOPYYMTENBLCTBOM WM TrapaHTME KOTOPOro MONHOCTbI0 O6ecreyeHo WCMonHeHWe 0653aTenbeTs
oLeHMBaeMon obnmraumum
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TOpros " pacyeTa NHDOPMALIMOHHBIX nokasaTesnen MOCKOBCKOW Bupxu,
HOPMaTUBHLIMM akTaMuM baHka Poccuu, HOPMaTMBHLIMM MPABOBbLIMUM aKTaMM, 3aKOHOAATENbCTBOM
Poccuiickoin depepaunu.

MeToauMka, a TaKXKe BCEe M3MEHeHMs W [AonofHeHus MeTtoauku yTBepxpatTcs [peacenatenem
MpaeneHns HKO AO HP/1 npu cornacoBaHuu ¢ SKCNepTHbIM coBeTOM LieHosoro ueHTpa HP/ n BCcTynatoT
B CWIy C AaThl, onpeaensemoi peweHneM Mpeacenatens MpasneHns HKO AO HPA,.

NHdopMaums 06 yTBEpXXAEHUNU U BCTYMNIEHUN B CUiy METOANKM, @ TakKKe U3MEHEHMI M AOMOSHEHWI
B Hee packpbiBaeTcs Ha caite HKO AO HPJ He no3aHee, yeM 3a 10 (aecsatb) pabounx aHen Ao AaThl
BCTYM/IEHUSA UX B CUNY.

[MopsiAOK OLIEHKM CTOMMOCTM 06Mraumi

OnpepeneHne cnpaBeanvBoii  cToMMOCTM  P;(t) Ans i-oro Bbinycka obnuraumMit Ha Bpems t,
a TaKkKe MHTEpBana AOMYCTUMbIX 3HAYEHW CNpaBeAnMBOW CTOMMOCTM [D;(t); U;(t)] OCHOBbLIBAETCS
Ha NPMMEHEHNM Kackaaa U3 Tpex METO/I0B, B COOTBETCTBMU C YPOBHEM UCXOAHBIX JaHHbIX:

METOZA PbIHOYHBIX LieH (C UCMonb30BaHWeM MHbopMaLmmM Mo CAeSkaM Mo AaHHOMY BbIMYCKY 0BnmMraumnii);

METOA [AMCKOHTMPOBAHHOrO AEHEXHOro foToka (C MCMONb30BaHWEM [JaHHbIX 3MUTEHTa wnu Gymar
aHaNorM4yHoOM OTPAC/I M3 aHANOMMYHOW PEUTUHIOBOW rpynnbl);

MeTo4 NHAEKCHOIo ANCKOHTMPOBAHHOIO AEHEXXHOIO NOTOKa (C MCNnosb30BaHNEM AdHHbIX 6ymar CEKTOpa 13
QHAOrMYHOW PENTUHIOBOM PynMbl UK MHAEKCOB MoCKOBCKOW Bupxn).

lMepBbIii YpOBEHb OLIEHKM UCMOSb3YET PbIHOYHbIN NMOAX0A, BTOPOW U TPETUIA YPOBHU UCMOSb3YIOT I0XOAHbIN
noaxod. Bblbop oAHOro M3 Tpex MeTOAOB pacyeTa CrpaBeA/MBONM LEHbl ONpeaenseTcs A0CTYMHOCTbIO U
CTEeneHbo A0CTOBEPHOCTU PbIHOYHOW MH(OPMaLMK.

MepBblil YpOBEHb OLEHKN — METOJ, PbIHOYHbIX LEH — MPUMEHWUM, €C/IM B TeYeHune AHS 6blin CoBEpLUEHDI
[OCTOBEPHbIE CAENKWU C AaHHOW obnuraumeid, MO KOTOPbIM BO3MOXEH PacyeT CrpaBeisIMBOM PbIHOYHOM
LeHbl. B 3TOM cnyyae cnpaBeanueasi CTOMMOCTb 06nMraumm onpeaensieTcs kak MeavMaHa pacnpeseneHus
LieH AOCTOBEPHbIX CAENOK.

BTopoit ypoBeHb OLEHKM — METOA ANCKOHTMPOBAHHOTO AEHEXHOr0 MOTOKA — MPUMEHMM MpU OTCYTCTBUM
JOCTOBEPHbIX CAENOK MO 0bnMraumMm B TEYEHNE TOPrOBOrO [HS, HO Ha/MYMM PbIHOYHOW MHAOPMaLMK Mo
BbIMYCKaM 3MUTEHTa MUK GyMar aHanorMyHon oTpaciv U PelTUHIOBOM Fpynnbl. s BbiMyCKOB 3MUTEHTA
CTPOATCA KpuBbIE Z-CNpeaos. 3aTteM cnpaBeamBasa LiEHa o6nmra|_|,vw| onpeaendaeTca AMCKOHTUPOBaHUEM
AEHEXHbIX MOTOKOB NO KPUBOIA BECKYMOHHOI AOXOAHOCTU MOCKOBCKOM Bupsu®.

TpeTuit ypoBeHb OLEHKM — MEeTOA MHAEKCHOrO AMCKOHTMPOBAHHOMO AEHEXHOro MOTOKa — MPUMEHSIETCS,
KOrAa He NpMMEHUMbI NEePBbLIN M BTOPOI YPOBHU OLEHKKW. B TakoM criyyae ansi onpeaeneHust AMHaMuKu z-
crnpeaa obnuraummn ncnonb3yetcs HdopmMaums no GyMaram cekTopa C aHaIorMyHOM PENTUHIOBOM FPymMo
WM uHAekcam obnuraumii  MockoBckov  Bupxu. CnpaBeanvBasi LUeHa Takke Onpeaensiercs
AMCKOHTMPOBAHUEM [EHEXHbIX NMOTOKOB MO KPUBOMN 6ECKYNOHHOM AOXOAHOCTM MOCKOBCKOM Bupxin.

YnpasnaowmMmM  napameTpamMn  MeToauku  SBASKOTCA  (3HAYeHus  ynpaBnsilowmMx — napameTpos
yCTaHaBnuBatoTcst MeToamyeckoi pabouelt rpynnoi u dmkcnpytotes B Mpunoxernun 1 k MeTtogumke):

5> Ha MOMeHT cornacoBaHus MeToAMKM 3HAYeHUs! M MapaMeTpbl KpuBOW 6eckymoHHoW aoxogHocTu (KB) MockoBckor Bupiku
nybnukytotcs Ha https://www.moex.com/ru/marketdata/indices/state/g-curve/

© HKO AO HP[1 2023 r. Bce npaBa 3aLlyLLeHbl.
MeToauka onpeaeneHunsi CTOMMOCTU pybreBbiX obnurauuii 5


https://www.moex.com/ru/marketdata/indices/state/g-curve/

3.1

3.2

3.3

3.4

3.5

3.6

3.7

a) KonnuyectBo caenok S — rpaHvua NpuMeHeHUst AONOSTHUTENbHON UAbTPaUmMM C UCMOSIb30BaHEM
NCTOPUYECKMX A@HHBIX ANS1 METOAA PbIHOYHbBIX LiEH;

b) 06beM caenok S, — rpaHuUa MNPUMEHEHUS AOMOMHUTENBHOW (ULTPALMKM C WUCMONb30BaHNEM
NCTOPUYECKMX AaHHbIX AN METOAA PbIHOYHbLIX LIEH;

C) Mepvoa 3KCnMpauMn AaHHbIX MO NePBOMY METOAY, T.€. MaKCMMasibHO BO3MOXHbIM Nepunosd, AaHHble
KOTOPOro MOXHO MCMO/b30BaTh ANs UAbTpaUmm C UCNOMb30BaHNEM UCTOPUYECKUX AaHHBIX;

d) MapaMeTp 3KCMOHEHUMANbHOrO CriaXuBaHus ;¢ eor;

e)  COOTHOLLEHNE MHAEKCHDIX LKA U MHAEKCOB MockoBckon Bupxu;

f) k — MMHMManbHOE paccMaTprBaeMOe KOJIMYECTBO AHEN UCTOpUM B MeToae pbIHOYHbIX LEH;

g)  Kpnax — FPaHuLa yBeNn4YeHMsl pacCMaTpMBaeMoro nepmoaa nctopmm B Metoge pblIHOYHbIX LIEH B AHSIX;

h) Nppin — MUHUMAJIBHOE KOJIMYECTBO CAeNoK, Heobxoaumoe anst paboTtel MeToda pbIHOYHbLIX LIEH;

i) Npax — FPaHML@ yBENMYEHMs pacCMaTpuBAEMOro nepuoga uctopum B MeToge pblHOYHBIX LEH B
caenkax.

MeTof pbIHOYHbIX LieH

MeToa pbIHOYHbIX LIEH NpeAHa3HaueH ANns onpeaeneHns CnpaBeanvBoi LeHbl 06Mraumnm B ciyyae, Koraa
B TeUeHWe AHS C obnuraumein coBeplueHbl 1 unm 6onee CAENOK, MPU3HAHHBLIX AOCTOBEpHbIMU. Ecin B
TeYeHWe TOProBOro AHS Ha OCHOBHOM WM WMHOM aKTMBHOM W AOCTYMHOM YYacTHMKaM pblHKE 6bln
3achMKCMpoBaHbl IOCTOBEPHbIE CAENKW, TO CNpaBea/IMBas pbiHOYHas LieHa 06nMraLumum paccumTbIBAEeTCs Kak
MeAWaHa pacnpeaenieHns LieH Takux CAENOK.

CnpaBeanvBasi CTOMMOCTb, pacCYMTaHHasi Mo METOAY PbIHOYHbIX LIEH, COOTBETCTBYET 0XXMAAEMOW LiEHE Mo
COenKe XapakTepHOro ANns AaHHOW obnuraumMm obbeMa M He y4uTbIBaeT BAMsSiHUE o6beMa, Hampumep,
3HAUMTENBHO MPEBbILLAIOLLErO CPeAHNI AHEBHON 06bEM TOProB.

Ha MOMeHT HanmucaHusi MeToAMKM OCHOBHBLIM PbIHKOM ANsi 0bnuraumii, yAoBMETBOPSIIOWMX YCNOBUSM B
nyHkTe 1.1 MeToamku, ABnsieTcs GUPXXEBON pbiHOK. UHGOpMaumst 0 dhakTUYeCckux caenkax OTHOCUTCS K
NepBOMY YPOBHIO MCXOAHbIX AAHHbIX.

MeToA PbIHOYHLIX LEH MPUMEHSIETC Ans ob/avraumii, Ans KOTopbiX coBeplueHo 50 u 6onee caenok.

KonuyecTBo caenok S — rpaHuua NpUMEHEHUsl AOMOSHUTENbHOW (UIbTpaUMM C WUCMONb30BaHUEM
MCTOPUYECKMX AQHHBIX AN METOAA PbIHOYHBIX LIEH — ONpeaensieT, A0CTaTOYHO M CAENOK C OLiEHUBAEMbIM
BbIMYyCKOM 06/1raumii, Ytobbl ONpeaensiTb A0CTOBEPHOCTb 3aK/THOUEHHbIX CAENOK TOMbKO MO AaHHbIM AaThl
OLEHKWN. B cnyyae, ecnv caenok S unv MeHblue nMbo 06beM CAENOK S, WU MeHblue, AN hUIbTpaLum
AOMNOJTHUTENBHO MCMOMb3YITCS UCTOPUYECKME AaHHblE (AaHHble NOCNeAHEeN AaTbl OLEHKU, HA KOTOpYIO
6blla paccuMTaHa LeHa MO MEeToAy PbliHOYHLIX LeH). Ecinm MeToamueckol paboudelt rpynnon He
COrNiacoBaHo MHOE, MUHUMASIbHBIM KOJIMYECTBOM NMPUHUMAETCA S, MUHMUMANbHbLIM O6BEMOM Sy,

MycTb k — paccMaTpyMBaeMOe KOMMYECTBO KaneHAapHbIX AHen uctopum (k = 1), MICNonb3yemoe 4SSl OLEHKM
napamMeTpoB MeToAa PblHOYHbLIX LeH. Heobxoanmo, 4Tobbl B nepuon aKCnvMpauunm AaHHbIX MO NepBoMy
metoay [T — k, T — 1] noNano MUHUMYM N,;, CAENOK, 3Ha4YeHne k BbIOBMPaeTCs Kak MUHMManbHbIN Nepuoa
B AHSIX U3 KOMMYECTBa AOCTYMHbIX AHEN UCTOPUM U MUHUMANbHOrO Mepuosa, B KOTOPbIA OAHOBPEMEHHO
MoNajaeT Npax CAENOK U K., AHEN MCTOPUM (MpW HAnNW4MM Takoro nepuopa); W, — CnpaBennvBast

pbIHOYHas UeHa t-ro aHsa (¢t € [T — k; T — 1]), V;, — 0bbeM i-oi caenkm (B WTyKax) t-ro AHs.

MMycTb CAENKM BHYTPU AHSA pacnpeaeneHbl Kak:
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3.9

1 max(0, |p — u| — aln(V + 1)2
p~fplus?a V)= ex <— ,

V2me? + 2aln(V + 1) 2¢?
LleHbI ,CI,HGVI pacnpenenexbl:
2
1 max(0, |u — fpr| — aVALIn(TV + 1
u~f (| pprr 62 @, XV, At) = exp [ = (0 1 =t : A
V2me? + 2aVAtIn(TV + 1) 2¢

rae g — UTOroBas LEHA HA AATy OUEHKW, [, — UTOrOBas LEHa 3a Npeablayllylo AaTy OUEHKM, At —
KONNYECTBO KaneHAapHbIX AHEN C AaTbl OLEHKU (i, Y.V — CyMMapHbI 06beM 3a AAeHb, @ — KOPPEKTUPOBKA
Ha 06beM. AJIFOPUTM BbIMUCIIEHUSI KBaHTWNEN ANs pacrnpeaeneHnit ¢ MIOTHOCTbIO f MpYBEAEH B
MpunoxxeHun 4 k Metoaumke.

MceBaoavcrnepcus CAENOK BHYTPU OHS — OTK/IOHEHWE CAENOK OTHOCMTENbHO CMpaBeANIMBONA LiEHbI u, Ha
[aTy OLIEHKMU:

X wie max(0, |pe — pie| — aIn(Vy + 1)) 2
clit - N—-1 K; )
N Zi=1 Wit

MNcesaoancrnepcnsa caenku:

Sit = WitSiy,
roe V, — 0bbeM i-OM chenku t-ro AHsi; & — KOPPEKTMPOBKA Ha 06beM, paccuuTbiBaeMas Afist
paccMaTpuBaeMoro aHst T; K, — KOIMYEeCTBO COBEPLUEHHbIX CAENOK BHYTPU t-TO AHS; w;.- BEC i-OW CAEMKM
[HS t, paccuuTbiBaeMblil no ¢opmyne w;, = In(V;, + 1) . 3HayeHne w;, PacCYMTLIBAETCS aHanoOrMyHo
BEMNYMHE 3aBUCMMOCTU KOPPEKTUPOBKM LieHbl OT 06beMa, HO B CUAy APYrOro CMbIC/a JAHHOrO NoKasaTtens
ncnonb3yeTca apyroe obo3HaveHue.

MNceBpoauncrnepeus Cl'lpaBeﬂJ'IVIBOI\;I LUeHbl:
Ctz = max(0, |.ut - Mprev| - a\/ﬂ In(V; + 1)) 2'

roe V, — cyMMa 06beMoB cAeNoK ans t-ro gHsl, V, = Zf;l Vie; prev — GAMXKALLNA NPeaLWEeCTBYIOWMI OHIO
t OeHb, B KOTOpbIM 6biMa ueHa 1-ro MeToga; At — CpPOK B KaneHAapHbIX AHSIX Mexay t W prev.

KoppekTUpoBKa Ha 06bEM HaxoAUTCS MyTEM MUHMMU3ALMK NTOrapubMryeckor dhyHKUMU NpaBaonoaobms:

T-1 K¢
Z Zln /anitgi +2aln(V, +1) |+ Z ln< /2ng§ + 2aVAtIn(V, + 1)),
t

t=T—k i=1 t=T—k+1
npu 3ToM a = 0.

InL

OnpenenvM 3HauyeHve CnpaBeAsIMBOM PbIHOYHOM LEHbl pp KaK pe3ynbTaT MUHMMM3auMK® cneaylollero
BbIpaXXeHWsi BHYTPU paccMaTpuBaemoro aHs T:

6 NMpoueaypa pobacTHON MUHWMM3aLMK NPEACTABNSET COBON UTEPALIMOHHBIN anropuTM LIEH3ypUpOBaHUS AaHHbIX. Ha KaXaoM ware
[N BCEX CAENOK OLEHWBAETCsl BEMMUMHA COOTBETCTBYIOLUMX UNeHOB dyHKUMM npaBaonoaobus. Caenku, Ans KOTOpbIX BeUYMHA
owmbky npeBbllAeT 2.795*curma (rae curMa - CTaHAapTHOE OTKIOHEHME OLUMOKM MOAENM) WUCKITIoYAlOTCS M3 PacCMOTPEHMSI Ha
cregytoLeM Lware. ANropuTM LEH3YPUPOBAHWS OCTaHABNMBAETCS], C/IM HA OYEPEAHOM Lare He NPOUCXOAUT OTCEMBaHWS HAbOAEHN
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3.10

3.11

3.12

3.13

3.14

4.1

Kt

Z ln< /aniT(;ﬁT + 2aln(Vir + 1)).

i=1

U, NPWU3HAETCs UTOTOBLIM ANst KA T B TOM Cllyyae, Korja BCE paccMaTpuBaeMble CAENKU B JlaHHbIN AEHb
ObINIM NPU3HaHbI AOCTOBEPHbIMU. B NpOTMBHOM Cnyyae npou3BoauTCcs (UNbTpaumMs: Ha KaXaoM ee Liare
HEeI0CTOBEPHbIE CAENKM OT6PaChiBAlOTCS, 3HAUYEHWE CMpPaBEA/IMBON PbIHOYHONW LIEHBbI MEPECUUTHLIBAETCS.
Mpouecc punbTpaunn NpekpalLaeTcs, EC/IN 3HAYEHNE CNpaBeAIMBON PbIHOYHONM LieHbl HA TEKYLLUEM Luare
dunbTpauMn CoBnagaeT CoO 3HAYEHWEM, PACCUYMTAHHBIM Ha NpeabliAyWEM LWare, M ecin KONYeCTBO
pacCMaTpMBaEMbIX CAENOK HE YMeHbWIOCb. B TOM cnyyae, ecnn Bce caenku 6binv Npu3HaHb
HEe0CTOBEPHbLIMU, METO/] PbIHOYHBIX LIEH HE NMPUMEHSIETCS U IaHHbIN BbIMYCK OLIEHWMBAETCA B COOTBETCTBUM
C METoAOM [AMCKOHTMPOBAHHOIO AEHEXHOro MOTOKa WMAM METOAOM WHAEKCHOrO0 AWUCKOHTUPOBAHHOIO
[OEHEeXHOro noToKa, ornMcaHHbIMK B rNase 4 1 rnaese 5 MeToaMkn coOTBETCTBEHHO.

Cnenka npusHaeTcs AOCTOBEPHOM, €C/IM LieHa CAENKM He BbIXOAMT 3a npeaesnibl kopuaopa GunbTpaumn:

pir € [Q1 (f(p | ur, C;ZLT’ a, VT); Q99(f(p| Ur, cﬁ’[‘l a, VT))]:

rae f (p) — NNOTHOCTb PacnpeaesieHns CpaBeasIMBON PbIHOYHOWM LIEHI M5 Q1 1 Qg9 — 1% 1 99% KBaHTUIM
pacnpegeneHus ¢ NAOTHOCTbIO f COOTBETCTBEHHO.

Ecnn obliee konnuyectso cAenok unm obbem CAEnoK, OCTaBLIMXCS B pe3ynbTaTe npeaplayliero Lara
(vnbTpaumn, B paccMaTpvBaEMbli AeHb MeHblle S M S, COOTBETCTBEHHO, TO A/l YCTaHOBJ/IEHMS
[JOCTOBEPHOCTM CAENKM KpOMe onmcaHHoro B nyHkTe 3.10 Metoamkun ycnosus nobasnsieTcs TpeboBaHue
OTHOCUTENBHO cnpaBe,anBoﬁ prHOHHOVI LEHbl npeabliaywero pacCMaTpmBaeMoOro aHA:

Dir € [Q1(f(P |,uprevv C;ZLTv a, VT)); Q99(f(P |.uprew C;ZLT: a, VT))]

Cpean coenok, npu3HaHHbIX HeAOCTOBEPHbLIMKM, WCKIIOYAETCA U3 pacyeTa caenka ¢ Havbonblwmm
pacCTOsiHWEM LEHbl 10 MHTEPBAsOB, yKa3aHHbIX B nyHkTax 3.10 n 3.11. MeTtoauku. 3aTeM ULLETCA HOBOe
3Ha4yeHWe CrpaBeasMBON LEHbl iy, OCTaBLUMECS CAENKM MPOBEPSIOTCS Ha AOCTOBEPHOCTb. [pouecc
MOBTOPSIETCA A0 NPWU3HAHUS BCEX OCTaBLUMXCA CAENOK AOCTOBEPHbIMKM, NMOO MpPU3HaHUS BCEX CAENOK
HEeA0CTOBEPHBLIMMU.

UToroeas LeHa Ha JaTy oueHKku T onpeaenseTcs Kak:

P (T) = Qs (f(P | ur, §;24T' a, VT))-
Kopuaop AOCTOBEPHOCTU LiEHbI ONpPeaenseTcs Kak:

[D,(T); U, (T)] = [Qz.s (f(P | i, C;ZLT: a, VT)) ; Qo735 (f(P | ur, C;le' a, VT))]-

MeToA ONCKOHTUPOBAHHOIO AEHEXHOIO rNOTOKA

MeToa npuMeHsaeTCca aNnsa onpeaeneHns LeHbl obnuraumm B CNny4ae, Korga Ha AaTy OUEHKU OTCYTCTBYHOT
CAENKN NN NapaMETpbl UMEKWUXCA CAENOK HE NO3BOMAKT MNpU3HaTb WX AOCTOBEPHbLIMU, HO €CTb
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4.2

4.3

4.4

4.5

4.6

PbIHOYHbIE aHHbIE MO BbINyCKaM AAHHOrO 3MUTEHTa MM GyMaraM aHanorM4yHoM OTPac/In U3 aHanorM4HoM
PEWTUHIOBOM rpynnbl.

CnpaBeanvBasi LeHa O6/MrauMM pacCUUTLIBAETCA AWCKOHTUPOBAHUEM [EHEXHBLIX MOTOKOB MO KPUBOIA
6ECKYMNOHHOM  A0XOAHOCTM MOCKOBCKOM BupXM C  WUCMONb30BaHWEM  HabniofaeMoro  z-crpepa.
[ns oueHKM HabnogaeMoro z-crnpefa WCMoNb3yeTCs KpuMBasi 3MUTEHTA, MOCTPOEHHasl Mo MeToay
HenbcoHa-Curens-CeeHcoHa. Mpu OTCYTCTBUM AaHHbLIX MO GyMaraMm aMWUTEHTa ANs MOCTPOEHUSI KPUBOWA
UCMONb3YIOTCSA AaHHbIE aHANOrMYHbIX 06nMraumi — 06Mraumnin U3 Tol e PEMTUHIOBOW rPYNMbl U OTPAC/W.

Ecnm ana amuTeHTa B npouwiioM Habnioaanucb OLEHKM MO METOAY PbIHOYHLIX LEH, KOTUPOBKU WM
(bVKCHMHMM, TO ANA AAHHOIO SMUTEHTA PACCUUTLIBAETCA UCTOPUYECKUI CNpes KPUBOW 3MUTEHTA K MHAEKCaM
obnuraumin MockoBckoi Bupyun (B cootBeTcTBUM C lNpunoxeHveM 1 Kk MeToaMKe) COOTBETCTBYHOLLEN
PENTUHIOBOM PYNMbl NyTEM 3KCMOHEHUMANbHOMO CrIaXXMBaHMS HabNoAABLUMXCS CNpefoB C NapaMeTpoM
Bissuer- B CNydyae CMeHbl pEWTMHra M OTCYTCTBMS HabMIOAEHMIA MO 3MUTEHTY B TEUYEHME Mecsla
UCTOPUYECKME Crpefbl KOPPEKTUPYIOTCA Ha pasHULly Mexay MeAuaHHbIMU CrpeaamMu U3 peruTUHIOBbIX
rpynmn, Mexay KOTOPbIMU NePELIEN SMUTEHT.

NS KaXXA0ro aMUTEHTa CTPOUTCS KpuBasi z-cnpeaoB HenbcoHa-Curens-CBeHCOHa Ha AaTy t:

a A
NS =1, + s, ?‘(1 — exp (— %)) +er (f : (1 —exp (‘ ,%)) —exp (_ /11)) the
t t t

M (1= e (- 5) - e (1)
|——-(1—exp(- —exp|— ,
T P A+ 1 P A+ 1

rae T — CpoK [0 noralleHuns unm 6nvxanwero onumoHa (B rogax)’. Habop napameTpoB {l;, s, ¢;, A¢, he, ¢}
CTPOUTCS C MOMOLLbIO anroputma ¢dunbtpa KanmaHa, onvcaHHoro B lMNpunoxeHnn 6 Kk Metoamke ¢ y4eToM
JIOMOJTHEHWI, BHECEHHBIX B METOANKY ONpeAeneHnst CTOMMOCTM eBpoobnuraumin MpasuTensctBa P®. C Tem
pasfIMuyMEM, UYTO BHYTPEHHUM COCTOSIHUEM KPMBOMN SIBNISIETCS HE BEKTOP AMCKOHT-(PaKTOPOB Ha CeTke
CPOYHOCTEMN, a NapaMeTpbl Mogenu. GopMysibl, ONMUCbIBAOLLME ANHAMMKY NMApaMETPOB U UX KOBapuaLmii BO
BpeMeHu npueeaeHs! B [punoxeHun 7 kK MeToauke.

B 3aBUCMMOCTM OT HaNMuus PbIHOYHBIX AaHHbLIX BbIGUMPAETCA KpuBasi, MO KOTOPOW pacCUMTLIBAETCS
z-cnpen zVSS oueHuBaeMoii 6ymaru:

4.5.1 Ecnu Ha paTty oueHkn nmeeTcs XoTs 66l 0aHa KOTMpoBKa no 6ymaraM sMmuTeHTa, TO BblibMpaeTcs
KpMBasi SMUTEHTA;

4.5.2 MHaue, ecnun nMeroTcst KOTUPOBKM MO 6yMaraM aHaIorMyYHON OTPAC/IN C aHaNOrMYHbIM PEATUHIOM,
TO BbIOMPAETCS KpUBas No pedTUHrOBOMN rpynme;

4.5.3 B npoTuBHOM cniyyae 2-i1 MeToA He paboTaer.

MTOroBbIii z-cnpea onpeaensieTcs cneayowmm 06pasom.

4.6.1 Ecnu B TeueHne nocneaHnx 14 aHen no obnuraumm 6uinm LeHbl 1-ro MeToaa, TO z-Cnpef Ha aaTty
OLIEHKMU:

Zp = zh_p + (ZN55 — 2¥53),
roe k — KOMMYECTBO KafleHAAPHbIX AHEN Mexay AaTON OLUEHKM M 6AmdkaWluMM K AaTe OLEHKM AHEM, B
KOTOPpbI bblna UueHa 1-ro Metoaa;

z3_j, — z-Cnpeg 1-ro MeTofa B 6nvKallmniA K AaTe OUEHKU AeHb, Koraa 6bina LueHa 1-ro MeToaa;

7 PacyeT T MNpOW3BOAMTCSA B COOTBETCTBUM C KOHBEHUMAMM, MPUHATLIMKA AN BaflOTbl, B KOTOPOM HOMMHMPOBAHa OLUEHMBaeMast
obnuraums. https://en.wikipedia.org/wiki/Day count convention
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4.7

4.8

4.9.

4.10.

5.1

5.2

4.6.2 Ecnu B TeuyeHne nocneaHuii 14 aHel no obnuraunm He 6bi10 LEH 1-ro MeToaa, To z-Cripea Ha
[aTy OLEHKMU:
min(max(k — 14,0),16)
= *Z
16

?SS +

max(min(30 — k,16),0) ‘ (

16 %—k + (ZTI\!SS - Zﬁfi )'

Zr

[na onpeaeneHvsi rpaHUL AOCTOBEPHOCTU z-Cnpeda CTPOSITCS KpUBble MO LIEHAM BEPXHEN U HWDKHEW
rpaHuL AoctoBepHocTu 1-ro Metoda, high u low ueHam®. Takum 06pa3oM rpaHvubl z-Cnipeaa:

Z}p;pper (T) — ZTI\!SS,upper (T), Zéower (T) — ZTIYSS,lower (T)

PeiTUHI, MCnonb3yeMbit ANs ONpeaeneHns pedTUHIOBOM rpynnbl, BbIOUpAeTcs B COOTBETCTBUM CO
CNeayoLmUM NPUOPUTETOM:

4.8.1.  MeXayHapoaHbI PENTUHI 3MUCCMKU, SMUTEHTA MMM rapaHTa, eCM TaKoBOW MMEETCs Ha AaTty
OLIEHKM;

4.8.2.  HaUMOHaSbHbIV PEATUHI SMUCCUMU, SMUTEHTA UK FrapaHTa.

Bbl6upaeTca Havmbonee KOHCEPBATUBHbBIN PEATUHT U3 PEUTUHIOB 3MWUCCUMM, MPU OTCYTCTBUM PENTUHIOB
3MMCCMM aHANOrMYHO BblIGMpaeTcs HaMbonee KOHCEPBATUBHLIN M3 PEMTUHIOB 3MUTEHTA, 3aTEM rapaHTa.
OnpeneneHne pelTUHIoBOM Fpynbl oLleHMBaeMol 6yMary NponsBoaMTCs B COOTBETCTBUM co LUkanoi HP
n3 lMpunoxeHusa 5 kK Metoguke.

Ll,eHa 06ﬂV|raLI,VII/I no w™Metogy AUCKOHTMPOBAHHOIO [AEHEXHONo0 MOTOKa PaCCYMUTLIBAETCA KakK:
PA(T | 2r) = ) CRrexp(—(r(z) +2p) - 7) = AL,
i

rae CF; — i-bliA AEHEXHbIN MOTOK No obnuraumu, r(t;) — CTaBka AUCKOHTMPOBaHMUS Ha BPeMs 1; B rofax /o0
BbIMNATbl AEHEXHOr0 NOTOKA, PacCUMTaHHAs Mo KPUBOM 6ECKYNOHHOM A0XOAHOCTU MOCKOBCKOM Bupxu, Al
— HaKOMMJIEHHBIN KYMOHHBIN 10X0A MO 06/Mrauuu.

Kopuaop AOCTOBEPHOCTU LIEHbI OMPeAeNseTcs Yepes LeHbl, NoJTyYeHHbIE U3 COOTBETCTBYIOLIMX Z-CNpeioB

(Z?pper, Z%‘ower):

[D,(T); U,(T)] = [Pz(T |21Twper)’ P, (T | zlower ]

MeTo4 WHAEKCHOrO ANCKOHTMPOBAHHOIO AEHEXHOro NoToKa

MeToa WHAEKCHOrO AMCKOHTMPOBAHHOMO [AEHEXHOro MOTOKA MPUMEHSIETCS AN OnpeaeneHust LeHb
obnurauMm B Cilyyae, KOrAa HEBO3MOXHO oOfpejeneHve LUeHbl MO  MEeTOAYy PbIHOYHBIX  LiEeH
W1 MeToay AMCKOHTMPOBAHHOMO AEHEXHOro noToka. B MeToae mcnonb3yloTcs BCe AaHHble 2-T0 MeToaa,
[aHHble no BbiNyckaMm 6yMar aHanorMyHoro CekTopa WM aHanorM4yHOrO peWTWHra, MHAEKChl obnurauui
MockoBckoi bupyu. Bce Bymaru aensitca Ha rocyaapCTBeHHbIe, MyHUUMMANbHbIE M KOPMOPaTUBHLIE.

B kauecTBe annpokcuMMauuMu LIMPOKOro pbiHKA WCMOMb3YIOTCA obnmraumMoHHble  MHAEKCHI (VIH,Cl,eKCbI
ﬂOXOﬂHOCTEVI), KOTOpPbIE Ha €)XXeHEBHOWN OCHOBE paccuntbiBaeT MockoBckast Bupxa. Bbl60p KOHKPETHbIX
nHAekcoB onpegensetca MNpunoxeHneMm 1 kK Metoauke. lNpuBs3ka obnurauuin K KOHKPETHbIM MHAEKCAM
Npon3BOoANTCA B paMKaX COMNOCTaBJIEHNA CNEAYIOWNX XapaKTEPUCTUK d)VIHaHCOBbIX MHCTPYMEHTOB.:

8 Cnmncok 1cronb3yeMbix MCTOYHMKOB packpbiBaeTcs Ha https://nsddata.ru/ru/documents B pasaene «LieHoBol ueHTp HP».
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5.3

5.4

5.5

5.6

5.7

6.1

e Jiopauus

e YpPOBEHb KPeaAMTHOro KayecTsa (PeMTUHroBas rpynna, onpeaeneHHasl B COOTBETCTBUM C MyHKTOM 4.8
MeTtoamkn)

Taknm o6pa30M, Kaxxao obnMraumMm Ha OCHOBaHMM eé KPeEAUTHOIro peVITMHFa n avopaunn ana Kaxaoro
TOProBoro AH4A npncBanBaeTCA COOTBeTCTBYlOLIJMﬁ el MHAEKC AOXOAHOCTM T(t)

Ha paty T, koraa He HabnodaeTcs AOCTAaTOYHO PbIHOYHBIX AaHHbIX (B COOTBETCTBUM C KpUTEPUSMM,
YCTaHOBJNIEHHbIMIW B TNaBe 4 MeToAuKM Mo oueHVBaeMol Gymare, GymaraM 3MUTEHTA M aHaNOrM4HbIM
obnuraumsam, 6epeTca coCTosiHMe KpUBOW Ha AaTy t,.., KOraa 6bina NocTpoeHa KpuBasi B paMKax MeToaa
JNCKOHTMPOBAHHOIO AEHEXHOro MoToKa, M OB6HOBNAETCA MO HabnioaeHusaM z-cnpenos. CocTosHUE z-
KpV1BOW OBHOBNSETCSA C UCMOMb3oBaHWeM dubTpa KanMaHa aHanormyHo 06HOBNEHWIO z-KPUBOW BO 2-M
METOAE C TOWN pa3HMLEN, YTO MCNOMb3YIOTCA ApPYrUe UCTOYHMKM HabmoaeHnin z-cnpenos. HabnioaeHus z-
CrpenoB UCMOSb3YHTCA B COOTBETCTBMI CO C/IEAYIOLLUM NPUOPUTETOM:

5.3.1 Z-cripeabl byMar COOTBETCTBYIOLLEr0 CEKTOPA U PEVTUHIOBOW Ipynnibl

5.3.2 z-Cnpeabl MHAaekcoB obnuraumii MockoBckon Bupxun (B cootBeTctBuM C lMpunoxernem 1 K
MeTtoamke) ¢ nobaBneHmeM CnpeaoBs, pacCHUTaHHbIX B COOTBETCTBMM C MYHKTOM 4.3. MeToamku.

NToroBbIl z-Cnpea " rpaHunubl AOCTOBEPHOCTU OnpeaenatTcd aHallornyHo MeToay AUMCKOHTMPOBAHHOIO
AEHEXXHOro NoToKa.

BepxHssi M HWXKHAS rpaHuubl z-CNpeaoB MHAEKCOB OnpeaensitoTcs Kak kBaHTuam 97.5% u 2.5%
HOPMaNbHOrO pacnpefeneHnss C O PaBHOM WCTOPUYECKOW MECSYHOM BOMATUNIBHOCTM  MHAEKCa®.

Ll,eHa o6n|/|rau,|/w| no Metoay MHAEKCHONo AUCKOHTUMPOBAHHOIO AEHEXHOIo0 NOTOKa paCCHUTbIBAETCA Kak:
Py(T | 27) = ) CFiexp(=(r(z) +2p) - 7)) — AL
i

roe CF; — i-blii AEHeXHbI MOTOK Mo obnuraumu, r(r;) — CTaBKa AWCKOHTMPOBAHWSA HA BpeMs T;

B rofax /[0 BbINMaThl AEHEXHOr0 MOTOKA, paccyMTaHHas Mo KPWBOWM [OXOAHOCTU obnurauuii PO,
Al — HAKOMJIEHHbIW KYMOHHBIMA A0X04 No obauraumu.

KOpVI,Cl,Op AOCTOBEPHOCTU LIEHbI ONpeAenaeTca Yepe3 LEHbI, MNONTy4YeHHbIE N3 COOTBETCTBYOLWLUX z-CNpeAOB
(Zupper Zlowe‘r):

[D;(T),U;(T)] = [P3(T | Z;tpper)’Pg(T | Z%ower)].

Mogenb yyeTa onuUnMoHOB N AOCPOYHbIX noralleHni

B cnyyae oueHkM 6eccpoyHbIx obnuraumii, unmn Apyrux obnuraumii, oueHka KOTOpblX TpebyeT ydeTa
MOSIHOMO NOTOKAa NMaTeXxel C y4eToM OMUMOHOB M AOCPOYHbLIX MOralleHWin B COOTBETCTBUM C PELLEHWEM
paboyelt rpynmbl, MCNOMb3yeTCs MOANGULIMPOBAHHLIA anropuTM AMCKOHTMPOBAHHOMO MOTOKA MaTEXEeW.
Mpn oueHke MCNONb3YIOTCA BCe onpedeneHHble Hyayline OnuMOHbI U AOCPOYHbIE NoralleHus. B uHbIX
CNlyyasx UCMonb3yeTcs OLeHKa A0 NoralleHust unm 6avxainilero onumuoHa.

° BONaTWIbHOCTb  BbIMUCIAETC MO d)opMyne OLEHKN CKOPPEKTUPOBAHHOINo CTaHAApPTHOMO OTK/OHEHUA BbIGOpKM (CM.

https://en.wikipedia.org/wiki/Standard_deviation#Corrected_sample_standard_deviation)
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6.2

6.3

6.4

6.5

6.6

6.7

[ONCKOHTUPOBaAHNE [AEHEXHOro MNOTOoKa NPOUCXOAUT PEKYPCUBHO C MOCNEAHEro U3BECTHOro OruMoHa unm
AOCPOYHOro norateHna Ao Aatbl OLEHKN.

[ns onuuoHoB call BbluncnseTca dhopBapaHas LieHa byayLero noToka nnaTexein:

FV(t = tly,) = min | strikely,, Z CF(ty) - d(t! - t) + FV(t™*Y) - d(t! - ti*1)

tp<titl g tp>tl

call

[lns onuMoHOB put BbluMcnsieTcst opBapaHas LeHa 6yayLero noToka niaTexei:

FV(t = t}y,:) = max| strikel,,, Z CF(ty) - d(t' = t) + FV(t"Y) - d(t! - ti+1)

<t & ty>tpy,

WTorosas LeHa BbIYUCNAETCA Cneayowmm 06pa30M:

PV = z CF(t) - d(0 = t) + FV(t1) - d(0 — t1).

tp<tl

lpe ti,, — AaTta onumoHa, strikel,;, — LEHA UCMOSIHEHUS OMUMOHA, t, — AaTbl ByAywmx BuINAAT, d(t — t) —
(bopBapaHbIN ANCKOHT MeXAy AaTaMu T U t.

[ononHUTENBHO MNpU oLeHKe 6eccpoUHbIX 0banraumnii, Un Apyrux obnuraumii, oueHKa KOTopbx TpebyeT
yyeTa [ONOSIHUTENBHOMO PUCKA MO OTHOLLEHMIO K APYrMM ByMaram SMUTEHTa B COOTBETCTBUM C peLleHneM
paboyelt rpynnbl, pPaccCYUTLIBAETCA MOMpaBKa K KPWMBOW z-CNpefoB, MofyyaeMon no Metoaam
AVNCKOHTUPOBAHHOIO IEHEXHOr0 NOTOKa U MHAEKCHOIO AMCKOHTUPOBAHHOMO AEHEXHOMO MOToKaA:

6.7.1 B cnyyae Hanuumsa UCTOPUYECKMX HABNIOAEHNI KPUBOW z-CNpeAoB, NMOCTPOEHHON Mo 2-My MeToAy, U
OUEHOK 1-ro MeToda ANs OLEHVMBAEMOM ObnMrauMy nonpaBka paccuMTLIBAETCS KaK CpefHsis pasHuua
3HayeHus

ZNSS(t) — Zpond»

rae t — CPOYHOCTb BhIMYyCKa.
6.7.2 WHaye, B cnyyae Hanuuusi perTMHra 3SMUCCMM MOMpaBKa PacCUMTLIBAETCS KaK pasHuUa Mexay

MeAMaHHLIMM CrpefaMy PeNTMHIOBOM FPynnbl SMUTEHTA W PEUTUMHrOBOM MPYNMbl, COOTBETCTBYHOLLEN
PEVTUHIY SMUCCUMN.

6.7.3 B cnyyae OTCYTCTBUS peWTMHra 3MUCCUM MNOMPaBKa PacCUMTLIBAETCS KaK CpeaHss nonpa.ka M3
NYHKTOB 6.7.1 1 6.7.2 MeToAMKM NO BCEMY PbIHKY Ha TEKYLUYO AaTy.
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[punoxeHue 1
3HaueHus ynpasisaloumx napamMeTpos MeToanku

a) KonnuectBo caenok S — rpaHuua MpUMEHEHWs] LOMOSHUTENbHOW (UIbTpaumMn C MCNOSb30BaHUEM
NCTOPUYECKMX AAHHBIX AN METOAA PbIHOYHBIX LieH. Eciv HOe He cornacoBaHo MeToamueckol paboyeii rpynmnow,
S =5,

b) 0O6beM caenok S, — TrpaHWUa@ MPUMEHEHUS [OMONHUTENBHON (UNbTPAUMM C  MCMOJSIb30BAHMEM
NCTOPUYECKMX aHHbIX A1 METOAA PbIHOYHBIX LieH. Ecnmn MHOe He cornacoBaHo MeToanyeckoin paboyeli rpynroi,
S,=500 000 py6.

) Mepuog 3KCMMpaUMM AaHHbIX MO MEPBOMY METOAY, T.€. MaKCMMasibHO BO3MOXHbIA MEPUOA, AaHHbIE
KOTOPOrO MOXHO  WCMONb30BaTb AN GUIbTpauMM C  WUCMONb30BaHWEM  UCTOPUYECKMX  AaHHbIX.
Ecnu nHoe He cornacoBaHo MeToanyeckoi paboyei rpynnoi — 14 kaneHaapHbIX AHEN.

d) MapaMeTp 3KCMOHEHLMANBHOMO CrMIaXXWBaHUS ;.. ECNIV MHOE He cornacoBaHo MeToanyeckon paboueit
rpynnow, B;ssyer = 0.9.

e) k — MMHMManbHOE paccMaTpyYBaAEMOE KOMMYECTBO AHEN NCTopuKM B MeToade pbIHOYHBIX LEH. Ecin MHoe He
cornacoBaHo Metoanyeckoit pabouyen rpynnon, k = 1.

f) Kmax — FPaHMLA YBEIMYEHMS] pacCMaTPMBAEMOro nepuoaa Mctopum B MeToae pbIHOYHBLIX LEH B AHSX.
Ecnu nHoe He cornacoBaHo MeToanyeckoi paboyeit rpynnon, K., = 30.

g) Npin — MMHUMasbHOE KONIMYECTBO CAENOK, Heobxoamnmoe ans paboTbl MeToaa pblHOYHBIX LeH. Ecnv nHoe
He cornacoBaHo MeTtoauyeckol paboyelt rpynnoi, Ny, = 50.

h) Npax — TPAHMLA YBENNYEHUS pacCMaTPMUBAEMOro nepunoaa UcTopum B MeToae pblIHOYHBIX LIEH B CAESIKAX.

Ecnu nHoe He cornacoBaHo MeToanyeckoi paboyeit rpynnon, Np,., = 100.
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[punoxeHuve 2

CooTBeTcTBMNE peﬁTMHI'OBbIX WKan U MHaekcoB MocKoBCKOM Bupxxu ansa passiMuHbIX nposaﬁnepos

AdHHbIX

[na 6ymar KopropaTMBHOIO CEKTOpa:

PedTUHI

BBB+
BBB
BBB-
BB+
BB
BB-
B+

CccC
CcC

Homep
peiTUHroBoM
rpynnbi

1

O 0 N o U b~ W DN

R e e
O 0o N o U A~ W N =~ O

< 1lropa

RUCBITR1Y
RUCBITR1Y
RUCBITR1Y
RUCBITR1Y
RUCBITR1Y
RUCBITR1Y
RUCBITR1Y
RUCBTRBBBNS
RUCBTRBBBNS
RUCBTRBBBNS
RUCBTR2B3B
RUCBTRB2B
RUCBTRB2B
RUCBTRB2B
RUCBTRB2B
RUCBTRB2B
RUCBTRB2B
RUCBTRB2B
RUCBTRB2B

[ns 6ymMar MyHUUMNAnbHOMO CekTopa:

PelTUHr

BBB+

BBB

BBB-

Homep
peiTMHroBoi
rpynnbi

1

0 N o b~ w N

10

< 1ropa

RUMBITR1Y
RUMBITR1Y
RUMBITR1Y
RUMBITR1Y
RUMBITR1Y
RUMBITR1Y
RUMBITR1Y

RUMBTRBBBNS
RUMBTRBBBNS

RUMBTRBBBNS
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1-3 ropa

RUCBTR3A3YNS
RUCBTRAA3YNS
RUCBTRAA3YNS
RUCBTRAA3YNS
RUCBTRA3YNS
RUCBTRA3YNS
RUCBTRA3YNS
RUCBTRBBBNS
RUCBTRBBBNS
RUCBTRBBBNS
RUCBTR2B3B
RUCBTRB2B
RUCBTRB2B
RUCBTRB2B
RUCBTRB2B
RUCBTRB2B
RUCBTRB2B
RUCBTRB2B
RUCBTRB2B

1-3 ropa

RUMBTR3A3YNS
RUMBTRAA3YNS
RUMBTRAA3YNS
RUMBTRAA3YNS
RUMBTRA3YNS
RUMBTRA3YNS
RUMBTRA3YNS

RUMBTRBBBNS
RUMBTRBBBNS

RUMBTRBBBNS

6onee 3-x ner

RUCBTR3A5YNS
RUCBTRAASYNS
RUCBTRAASYNS
RUCBTRAASYNS
RUCBTRASYNS
RUCBTRASYNS
RUCBTRASYNS
MAX (RUCBTRBBBNS, RUCBTRASYNS)
MAX (RUCBTRBBBNS, RUCBTRASYNS)
MAX (RUCBTRBBBNS, RUCBTRASYNS)
MAX (RUCBTR2B3B, RUCBTRASYNS)
MAX (RUCBTRB2B, RUCBTRAS5YNS)
MAX (RUCBTRB2B, RUCBTRASYNS)
MAX (RUCBTRB2B, RUCBTRAS5YNS)
MAX (RUCBTRB2B, RUCBTRASYNS)
MAX (RUCBTRB2B, RUCBTRAS5YNS)
MAX (RUCBTRB2B, RUCBTRASYNS)
MAX (RUCBTRB2B, RUCBTRASYNS)
MAX (RUCBTRB2B, RUCBTRA5YNS)

6onee 3-x ner

RUMBTR3A3+NS
RUMBTRAA3+NS
RUMBTRAA3+NS
RUMBTRAA3+NS
RUMBTRA3+NS
RUMBTRA3+NS

RUMBTRA3+NS

MAX(RUMBTRBBBNS;
RUMBTRA3+NS)
MAX(RUMBTRBBBNS;
RUMBTRA3+NS)
MAX(RUMBTRBBBNS;
RUMBTRA3+NS)
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BB+

BB

BB-

B+

CcC

CcC

11

12

13

14

15

16

17

18

19

MAX(RUMBITR1Y;
RUMBTRBBBNS)
MAX(RUMBITR1Y;
RUMBTRBBBNS)
MAX(RUMBITR1Y;
RUMBTRBBBNS)
MAX(RUMBITR1Y;
RUMBTRBBBNS)
MAX(RUMBITR1Y;
RUMBTRBBBNS)
MAX(RUMBITR1Y;
RUMBTRBBBNS)
MAX(RUMBITR1Y;
RUMBTRBBBNS)
MAX(RUMBITR1Y;
RUMBTRBBBNS)
MAX(RUMBITR1Y;
RUMBTRBBBNS)
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MAX(RUMBTRA3YNS;
RUMBTRBBBNS)
MAX(RUMBTRA3YNS;
RUMBTRBBBNS)
MAX(RUMBTRA3YNS;
RUMBTRBBBNS)
MAX(RUMBTRA3YNS;
RUMBTRBBBNS)
MAX(RUMBTRA3YNS;
RUMBTRBBBNS)
MAX(RUMBTRA3YNS;
RUMBTRBBBNS)
MAX(RUMBTRA3YNS;
RUMBTRBBBNS)
MAX(RUMBTRA3YNS;
RUMBTRBBBNS)
MAX(RUMBTRA3YNS;
RUMBTRBBBNS)

MAX(RUMBTRA3+NS;
RUMBTRBBBNS)
MAX(RUMBTRA3+NS;
RUMBTRBBBNS)
MAX(RUMBTRA3+NS;
RUMBTRBBBNS)
MAX(RUMBTRA3+NS;
RUMBTRBBBNS)
MAX(RUMBTRA3+NS;
RUMBTRBBBNS)
MAX(RUMBTRA3+NS;
RUMBTRBBBNS)
MAX(RUMBTRA3+NS;
RUMBTRBBBNS)
MAX(RUMBTRA3+NS;
RUMBTRBBBNS)
MAX(RUMBTRA3+NS;
RUMBTRBBBNS)
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MpunoxeHve 3

Knaccudmkatop orpacneii

O 00 N oo u1 A W N =

T S e S N T e
A U1 A W N L O

No OTpacnb
locypapcTeo
MyHMUMNANUTETbI
BaHku
FopHoaobbIBaOWME KOMMAHNK
MalumMHOCTpOeHne
MeTannypruyeckuii
HedTerasossbiit
Muwesas NPOMBbILIEHHOCTb U C/X
Puteiin
CTpouTenscTso
TenekoMMyHUKaLmMn
TexHonormm
TpaHcnopT
®uHaHCOBbLIE CEPBUCHI
XvMu4yeckas NpOMbILWIEHHOCTb U MUHYA06peHust

DneKTpoaHepreTmka
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MNpunoxeHue 4

[ns pacnpeaenenns ¢ GyHKUMEN MAOTHOCTM
1 max(0, [p — u| — aln(V + 1))?2
foluws?aV) = exp (- 2 :
J2m¢? + 2aln(V + 1) 2¢
KBAHTU/Ib YPOBHS g pacCcUMTbIBaETCs cneayowmm obpasom:
1. Myctb C = /2n¢%2 + 2aIn(V + 1);

- g9 > 05
2. [yctb q={1—qq<0.5;

C_ﬁ’q < 2aln(V+1)
Cl =

2 ¢ , rae erfinv — inverse error function, z =
v 2¢2erfinv(z) + aIn(V + 1), unaue 2rg

4. KBaHTU/Ib YPOBHS ¢ paBeH

C-G—2aln(V+1),
> ’

u+Cl,g > 05
- {u —Cl,g=05
B ciyyae 1crnosb30BaHWa pacrpeaeneHns C nioTHOCTbIO
1 max (0, | — ppr| — aVAt In(TV + 1))2
J2m6? + 2aV/At In(TV + 1) op <_ 2¢? >'

BbluncneHne KBaHTUNS NPOU3BOAMTCS @HANOMMYHO C 3aMeHow In(V + 1) Ha At In(V + 1).

q

f(.u | .up‘r’ CZ' ay ZV, At) =

© HKO AO HP[1 2023 r. Bce npaBa 3aLlyLLeHbl.
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[punoxxeHune 5

ConocraBJsieHue wWKan peﬁTMHFOBbIX areHTCcTB

B cniyyae oTCyTCTBMS y BbIMyCcKa LEHHOM GyMaru, SMUTEHTa, rapaHTa Wav NopyynTens MexayHapoaHoro
pediTMHra Ha pfAaTy OUEHKM [Ans pacyeTa CnpaBed/MBOM CTOMMOCTM 0B/MraummM  UCMOnb3yeTcs
HaLUMOHAsbHbIA PEVTUHI BbiMyCKa LEHHOM 6ymMary, 3MUTEHTa, rapaHTa Wau MOpy4uTens npu ycaoBuK
HanMumsl MeXxayHapoaHoro peituHra Ha 1 despans 2022 roaa.

FITCH ALEETE
S&P ! Moody's AKPA dkcnepT PA HPA HKP peiTUHIroBoOMN
rpynnbl
AAA Aaa
AA+ Aal
AA Aa2
AA- Aa3
A+ Al
A A2
A- A3
BBB+ Baal
BBB Baa2
BBB- Baa3 AAA(RU) ruAAA AAA|ru| AAA.ru 1
AA+(RU) ruAA+ AA+|ru| AA+.ru 2
BB+ Bal
AA(RU) ruAA AA|rul AA.ru 3
AA-(RU) ruAA- AA-|ru| AA-.ru 4
BB Ba2
A+(RU) ruA+ A+|ru| A+.ru 5
A(RU) ruA Alru| A.ru 6
BB- Ba3
A-(RU) ruA- A-|ru| A-.ru 7
BBB+(RU) ruBBB+ BBB+|rul BBB+.ru 8
B+ B1
BBB(RU) ruBBB BBB|ru| BBB.ru 9
BBB-(RU) ruBBB- BBB-|ru| BBB-.ru 10
B- B2
BB+(RU) ruBB+ BB+|ru| BB+.ru 11
BB(RU) ruBB BB|rul BB.ru 12
B B3
BB-(RU) ruBB- BB-|ru| BB-.ru 13
B+(RU) ruB+ B+|ru| B+.ru 14
CCC+ Caal
B(RU) ruB B|ru| B.ru 15
CCcC Caa2 B-(RU) ruB- B-|ru| B-.ru 16
CCC- Caa3 CCC(RU) ruCCC CCC|ru| CCC.ru 17
CcC CC(RU) ruCC CC|ru| CC.ru 18
Ca
C C(RU) ruC Clru| C.ru 19
DDD C D(RU) ruD D]ru| D.ru
SD
DD
D
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MNpunoxeHue 6

OueHka 6a30B0M KpuBOI AoxoaHOCTHM Moaenn CMUTa-YuUICcoHa

TEPMWHbI N ONPEOEJIEHNSA:
bas3a pacyera — Cr1COK roCyAapCTBEHHbIX 06/Mraumii, AaHHbIE O X0A€e TOProB MO KOTOPLIM MCMOMb3YHOTCS
ans pacyérta G-kpuson.

BbeckynoHHas AOXOAHOCTb — [I0XOAHOCTb K MOralleHuio [AVCKOHTHOM obnuraunm

KpviBas 6eckynoHHol goxoaHocTu (KB[) — 3aBMCMMOCTb 6ECKYMOHHOW AOXOAHOCTM OT CPOKa AWCKOHTHOW
obnuraummn Ans o4HOPOAHbIX A0NTOBLIX 0653aTENbCTB; QYHKUMS, 3a4atoLast CPOYHYHO CTPYKTYPY MPOLEHTHBIX
CTaBOK

MOMeHT BpeMeHM — 4iCI0, PaBHOE KOINYECTBY ,quﬁ, npoweawnx ot Bbl6paHHOI\;1 TOYKM Ha4ana OTCYETa,
Bblpa>XeHHOoe B AHAX.

CpouHasi CTPYKTypa NpPOLIEHTHbIX CTaBOK

TekyLMii MOMEHT BPEMEHW, U3MEPSIETCS B roAax

MoMeHT B byayLleM, Ha KOTOPbIM NPOM3BOAUTCS MPOrHO3, U3MEPSETCS B rofax
t=s
MpoueHTHas cTaBka (6eckynoHHasi AOXOAHOCTb, AEUCTBYIOLAs B MOMEHT s HA MOMEHT t)
rs(t)
KoadduumeHT ANCKOHTUPOBaHNS
Dy(t) = [1+r(D)]*°
HenpepbiBHas NpoueHTHas cTaBka

log[D,
ya(t) = B0

CDopBap,u,Haﬂ CTaBKa (IV FHOBeHHaFI)

MpeaenbHas opBapaHas CTaBKa, paBHasi 40/ITOCPOYHOMY NMPOrHO3y HOMMHaNbHOM cTaBky 1011
w=log[1+@B.0+4.4)%] =7.14%
MpuBeaAeHHbIN KO3 DULMEHT ANCKOHTUPOBAHUS

ds(t) = ew(t_s)Ds(t)

10 KoHcepBaTMBHbIN A0ArOCPOYHLIN NporHo3 MIOP(http://economy.gov.ru/minec/activity/sections/macro/prognoz/doc20131108 5)
oxuaaemoit MHbnsumm Ha 2030 rog cocTaBnseT 2.0%, yMEpEHHO-ONTUMUCTUYHBIN 2.2%, Lenesoii 3.0%. LIb PO ycTtaHoBun uenesoi
ypoBeHb UHNAUMKM Ha 2017 B 4.0% W NNAHUPYET M Janblue ero yaepXueaTb

1 TMporHos LB peanbHol cTaBku npoueHTa http://www.cbr.ru/analytics/wps/wps 13.pdf
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dyHKUMSA saapa Z

MapaMeTp CKOPOCTU CXOAUMOCTY

a=0.05
DyHKLUMSA aapa

Z(u,v) = amin(u,v) — 0.5(e U~V — g~ V)
MaTpuubl N BEKTOPbI

Besne panee MaTpuLbl M BEKTOPbI BbIAENSIOTCS XMUPHBLIM LWPUGHTOM

dgq dgo . dp dp

>
I
o
I

dm1 Am2 -+ Amn Am

Onepaums TpaHCMNOHUPOBaHUS onpeaeneHa Ans MaTpul 1 BEKTOPOB

all azl e aml
dqp dz2 ... A2

A* = : . . . a* = [a1 az am]
dqp dp2 ... App

Onepaumnu CNOXeHWsE MaTPULLbl UM BEKTOPA CO CKaNSIPHOWM NepeMeHHON SBNSIOTCA MO3/IEMEHTHLIMM

a;;+b ap+b .. a;+b a;+b
At+b= a21:+b a22:+b a2n:+b ath= aZ:I-b
am+b ap+b ... a,,+b a,+b

Onepauus cnoXxeHUs MaTpuLbl U BEKTOPA NPOM3BOASTCS < <MOBEKTOPHO> >

a,; +¢ a,, +C .. Ay tC
A+c= 21 : 2 22 : 2 ) 2n : 2
dm1 + Chm dAm2 + Cn - Amn + Cm

Onepaumy YMHOXEHUS MaTpuLbl Ha MaTpuLy, BEKTOP UK CKansip onpeaeneHbl KaHOHUYECKH.

CkanspHble onepauuu, nNpouM3BOAMMbIE TMO3/IEMEHTHO HaZ KOMMOHEHTaMM MaTpuubl WM BEKTOPa,

0603HavaTCa KBagpaTHbIMU CKObKaMu
exp(a;) e
exp(a a2
expla] = | P2 | = |€
e?m

exp(an)

CkansipHble onepauuyu OT [ABYX MNEPEMEHHbIX, MPOU3BOAMMbIE MO3/IEMEHTHO HAZA KOMMOHEHTAMM [BYX
BEKTOPOB, 0603HAYaOTCS KBaAPaTHLIMU CKOBKaMm

F(a;,by) F(ap,by) .. F(ag,by)
F[a, b] — F(az:, bl) F(aZ:! bZ) F(aZ:! bn)
F(am»bl) F(am' bZ) F(am' bn)

Onepauums nonyyeHust KBaapaTHOM MaTpuLbl C AMaroHasibHbIMM 3NIEMEHTAMM OT BeKTOpa a 0603HavaeTcst
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diag(a) =

Mopspok chopmmupoBaHusa 6asbl pacueToB

B 6a3bl pacyeToB 3aBEAOMO HE BKJIHOUAKOTCA BbIMYCKM, COAEPXKALLME HE (UKCUPOBAHHLIM pa3Mep Unu aaTty
BbINNaTbl. TakuM 06pa3oM, Ans Kaxaoi 6ymarn u3 6asbl pacieToB AO/MKHbI 6biTb M3BECTHbI pa3Mepbl BCEX
KYMOHHbIX BbINAAT (B TOM YMCIe aMOPTU3aLIMiA U NoralleHnin), a Takke AaTbl 3an1aHUPOBaHHbIX BbINAaT.

B 6a3e pacyeToB AO/TKHbI 6bITb MCMOJIb30BaAHbI BbIMYCKWU, AN19 KOTOPbIX YaCTOTa OAHOBPEMEHHO HabnogaeMbix
KOTMPOBOK CO CTOPOHbI 3asiBOK Ha MpoJaXKy M CO CTOPOHbl 3asiBOK Ha MOKYMKY He MeHble 80%. B Mogenu
NCMNOJb3YIOTCA AaHHblE COOTBETCTBYHOLMX NyULINX UeH. ECNn 0aHa M3 LUeH He YCTAHOBEHa, TO LIeHa Ha 6yMary
cymTaeTca HeHabnogaemon. U3 6asbl pacyeToB UCKIIOYAIOTCA BbIMYCKU CO CPOKOM A0 MnorawleHns meHee 30
AHen.

Henapamerpuueckasa moaenb

HenapaMeTqueCKaﬂ MoAENb A0NYCKAET ABE BO3MOXHbIX MOCTAaBKW, PE3YyNIbTAaTOM KOTOPbIX SABNAETCA
onvcbiBaeMasi popMa KpUBOM.

DyHKLUMOHabHasA NOCTaHOBKA

B ocHoBe thyHKLMOHaNbHOM NOCTAHOBKM nexaTt ABa 6a30BbIx NPeAnonoXeHUs: OTHOCUTENBHO CBOWCTB (BUAA,
¢opMbl) DYHKUMN ANCKOHTMPOBaHWUS.

1. KpuBas gomkHa obnagatb OnpeaenieHHoW CTENEHbIO MMaaKoCTy.
2. [vHaMuKa KpMBOW AO/MKHA 6biITb AOCTATOUHO MaZKOM, TO €CTb TeKyLLasi KpuBas A0/MKHa bbiTb 6n1n3Ka (B
HEKOTOPOM CMbIC/IE) K MPOrHO3Y, NOJTlyYEHHOMY Ha MpeablayLLEM Liare pacyeToB.

O6a TpeboBaHUs K KpMBOW MOTYT 6bITb hOpManu3oBaHbl B BUAE 3a4a4v MUHUMU3ALIMW B CPEIHEM B3BELLIEHHOM
CyMMbl KBaZIpaTOB BTOPOM M MEpBOW MPOM3BOAHBLIX OT HEBS3KM MPOrHO3a M TEKYLUEro 3HaueHus hyHKUMM
[ANCKOHTUPOBaHMS.

MomMumMo npeanonoxernuss o cdopMe GYHKUMM AUCKOHTMPOBAHMS UCMOMb3YeTCs AOMYLUEHME O TOM, 4TO
HabniogaeMble 3HaueHNs LeH onpeaeneHbl HETOUHO.

HabniogaeMble LieHbl He 06513aHbl B TOYHOCTY COBMaAaTh C LiEHAaMU TEOPETUYECKMMM, PacCUMTaHHbIMK MO
(DYHKUMM OUCKOHTMPOBAHWS. [laHHOE NpeanosioKeHMe MOXET ObiTb (hOpManM30BaHO B BuAe 3adaqu
MWUHUMU3ALMN B3BELLIEHHOMO KBaApaTa HEBA3KM LIEH C UCMOMb30BAaHUEM MepPbI TOUHOCTU.

Ha ka)aoM Lare pacyeTta pellaeTcs 3ajadya MHOrOKpUTEpUanbHON (ABYXKpUTEPUANbHON) ONTUMMU3ALIMN.

1. TepBblii KpUTEPUIA COCTOUT B MNAAKOCTU U CXOAUMOCTU KPUBOWA.
2. Btopolt kputepuit cocTout B 611M30CTV HabNtoaaeMbIX LEH U TEOPETUYECKMX LIEH.

[ns pelleHns 3aaauun NpUMEHSIETCS MeToh MHOXUTenel JlarpaHxa. B Takoi nocTaHOBKe 3ajaya AonyckaeT
aHanuTuyeckoe  peweHne, ¢opManbHOM  3anUCbio  KOTOPOro  SIBNISIETC  KpuBasi  OMMCbIBAEMOM
HernapaMeTpu4yecKo Moaenu.

BeposATHOCTHas NOCTaHOBKa

B ocHoBe BepOﬂTHOCTHOﬁ NOCTAHOBKU NEXUT NPEANONIOXEHNUE O cnyqal‘/iHocm noBeaceHud (bopBaanoﬁ
CTaBKW.

dopBapaHasi CTaBka NpeaACTaBNSETCS B BUAE ABYMEPHOro CTAaLMOHAPHOMo MaycCoBCKOro Cly4anHoro nosns.

1. T[lepBas nepemMeHHas Nonsg onpeaenseT MOMEHT BPEMEHU, B KOTOprfllI nponsBoanTCA NpPorHos.
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2. BTopas nepeMeHHas onpeaensieT ToT MOMEHT BPEMEHU, Ha KOTOprl\;I nponsBoaAnNTCA NPOrHos.

Mpu MKCMPOBAHHOM NEPBOI NepeMeHHON (YTO ECTb B HEKOTOPbIN 33aHHbIi MOMEHT BpeMeHu) (opBapaHas
CTaBKa sBnseTcs [ayCcCOBCKMM MPOLIECCOM.

OTHOCMTEeNbHO 3TOro ayccoBCKOro npouecca AenaeTcs NpearnonoXeHne 0 TOM, YTO OH SIBJISETCA NPOLECCOM
OpHuTelHa-YneHb6eka, TakuM 06pa3oM, noaunHsieTcs Mmoaeny Balicnyeka.

Mpy UKCMPOBAHHOW BTOPOV NEPEMEHHON AenaeTcs NpeanofioXXeHNe O TOM, YTO MPOLIECC, MOYYEHHbIN B
[AHHOM CeYeHuU, SBNseTcs 6POYHOBCKMM ABWMXEHWEM. HabnoaeHHble LeHbl coepkaT ClydaliHyio oLwmnbKy,
ABNISAIOLLYIOCA HECMELLIEHHBIM BESIbIM LLIYMOM.

B Kaxabli MOMEHT BpeMeHu NporHosupyeMasi ¢opBapaHas KpuBasi MoAvMHSIETCS Moaenu Balcuyeka, a
AMHaMMKa MNpOrHo3a BO BPEMEHWU SIBNAETCA GpPOYHOBCKMM [ABMXeHWeM. Habniogaemble LEHbl comepxaT
CNlyYalHyl0 HECMELLIEHHYHO OLIMEKY.

Ha ocHOBaHWMM AaHHbIX NPEAMNONOXEHUA, a TakXKe A0MyCKas pasnoxeHue dhyHKUUM AUCKOHTUPOBaHUS B psia
Teliniopa A0 IMHENHOMO Y/ieHa, CTPOUTCS BEPOSITHOCTHAs MOCTAHOBKA, K KOTOPOW B SIBHOM BUAE MPUMEHUM
GunbTp Kanmaxa.

O6paboTka AaHHbIX

[ns pacyeTa CPOYHONM CTPYKTYpbl MPOLEHTHBLIX CTaBOK MCMONb3yeTcs MHGOpMaUns 0O 3asiBkax, NOAAHHbLIX B
PexxMMe OCHOBHbIX TOProB C BbiMyCcKaMu, BK/OYEHHbIMK B 6a3y pacyerta.

MOMEeHTOM hUKCaLMK 3asBOK s, SIBNISIETCS HAYaso cneaytolero (aCTpPOHOMUYECKOro) Yaca BHYTPU TOProBoro
AHS.

LleHbl 06nuraumii onpeaensaoTca nocie 06paboTku NocneaHen cenku, COBEpLLEHHON A0 MOMEHTA (UKcaLuu.

B MOMEHT s,, OMKCUPYIOTCA aKTUBHbIE 3asIBKM MO KaXXAOMY M3 BbIMyCKOB, BXoASALWMX B 6a3y pacyeTa. Ecnm no
HEKOTOPOMY BbINYCKY i MMEIOTCA 3asBKM HA MOKYMKY, TO ONpeaensieTcs LeHa NoKynku bid;, Kak HanbosbLmii
LIEHOBOW YpPOBEHb 3asiBOK Ha MOKYTKY.

AHanormyHo pUKCMpyeTcs LeHa Npodaxu ask;, Kak HaMMeHbLUUIA LIEHOBOM YPOBEHb 3asiBOK Ha NMpOoAaXxy.

LleHa npoaakn 1 LieHa MoKyrnKy BblPaXkatoTCs B NPOLUEHTax oT HenoralleHHOM YacTu HOMUHaNbHON CTOMMOCTH
obnvraumm un Y4UTbIBaOT HaKOM/IEHHbIN KYI'IOHHbIl\/JI aoxoa.

B MomMeHT (bl/chaLl,VIVI Sn BbIMYCK CHUTaAETCA HeHabnogaeMbIM, eCnmn ogHa us ABYX LieH OTCYTCTBYET.

[ns HabnoaaeMbIxX BbIMyCKOB pacyeT CpeaHel LieHbl MPOU3BOAUTCS C UCTMOMb30BaHUEM LieHbl MPOAAXHW U LIEHbI
MOKYMNKM

pi = 0.5(ask; + bid;)

[na npeablayuwlero TOProBoro [HS OMpefenseTcs AHEBHOW NapaMeTp Mepbl TOYHOCTU BbIMyCKa, Kak
MeAMaHHOE 3HauYeHWe cnpeda B pesynbTaTe M3MepeHuii NpedblayLlero TOproBoro AHs:

m®"" ™) = 0.5(median(ask™"*" " — bid """ ™))

Ha ocHoBaHWMM MONyYeHHOW B MpeablayliMii MOMEHT (MKCAUMKU LEH s,_; Mepbl TOYHOCTW BbiMycKa §&; ANs
BbIMyCKa i HOBasi Mepa TOUHOCTM BbIMyCKa OnpeaenseTcs C MCNosIb30BaHWEM 3KCMOHEHUManbHOro dunbTpa ¢
napaMeTpom 6 = 0.95

8, =0-8 +(1—0) mPe

OnpegensieTcs Mepa TOYHOCTU HabnogaeMol LieHbl

q; = max(§;, 0.5(ask; — bid;))
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MaTpuuHoe npeacraBsieHUe AaHHbIX

Ha momMeHT d)MKcaLI,MM 3asBOK

e  M3BecTHO KonnuyecTBO k BbIMYCKOB, A5 KOTOPbIX HabniogatoTcs ueHbl. Bce ocTanbHble BbiNyCKW B
npoueaype nepecyeta He y4acTByIoT.

e [ns kaxaon obnuraumm onpedeneHa ueHa p;,i = 1..k. YnopsaoyeHHble LeHbl obnuraumnii o6pasytoT
BEKTOP LieH p pa3MepHocTh k x 1.

e [Ins KaxxpoW obnuraumm onpeaesieHa Mepa TOYHOCTM ;i = 1..k. YNOpPSAOYEHHbIE B COOTBETCTBUM C
LeHaMu 06iMraumin aneMeHTbl q; 06pasyoT BEKTOP MEPbl TOYHOCTU q PasMepHOCTH k X 1.

e CyMMapHOe KONMYEeCTBO YHUKasbHbIX (6€3 noBTopeHwid) aaT 6yaywux BbIMiaT Mo BCEM 061Mraumsm
paBHO m.

e ObbeanHeHMeM BCEX AAT BbIMAAT Mo BCeM 06mraumam obosHavaercs u;,j = 1...m. Takum obpasom, ans
noboro j = 1..m CywecTByeT Kak MUHAMYM OAMH BbIMYCK C BbINIATON B MOMEHT u;. YMOPAAOYEHHbIE
[aTbl BbiNaaT 06pasyoT BEKTOP u pa3MepHOCTM m X 1.

e Matpuua BbINAaT C = [c;] pasMEPHOCTM m X k 3a4a€TCS NO3/IEMEHTHO

a. Ecnv ans Beinycka i Ha AaTy u; He CYLWIECTBYET BbINNaThI, TO cj; = 0;

b. Ecnv ang Beinycka i Ha AaTy uj CyLWECTBYET BbIN/IATa, c; PaBHO BENYMHE AAHHOW BbINaThl MO
obnuraumu, BbIPaXXEHHOM B MPOLEHTaX OT HEMOralleHHOM YacT HOMWHANBbHOM CTOMMOCTU
obnurauuu.

Ha MOMeHT huKcaLmm LeH s, BHELIHUMMW BXOAHbIMU NepeMeHHbIMU ABASOTCA u, C, Py, qp.
BHYTPEHHUMU BXOAHbLIMW NEPEMEHHBIMU ABAIOTCS

e BEKTOp AaT MporHo3a t,

e  MpeaLWecTBYOWMIN MOMEHT (UKCaLMM LEH s,_4,

e  BekTOp d,_; NPMBEAEHHOMN YHKUMM ANCKOHTUPOBAHUS B TOYKAX t,

e  KOBapvauUWOHHasi MaTpuua R,_; NpuMBeAeHHON yHKLUUM ONCKOHTUPOBAHNS B TOYKaX t.

UHnumanmsaums BHYTPEHHUX BXOAHbIX NepeMeHHbIX

e  PacuyeT (YHKUMM AMCKOHTMPOBAHWS MPOM3BOAMTCS AMCKPETHO. Ans peanusaumn Gunbtpa KanMmaHa
HeobXxoaMMO OrnpeaenUTb BPEMEHHYID CETKY t— BeKTOp faT B 6yaylieMm, ans kotoporo 6yaert
MPOM3BOAUTLCS PacyeT 3HayeHun KpuBoW. Pa3MepHOCTb BekTopa paBHa 1x 1. [ns nonyyeHus
[AOCTaTOYHO TOYHOrO pe3ynbTaTa >XenaTenbHo, YTobbl B BEKTOP BXOAWIM BCe AaTbl BbIMJIAT MO
obnuraumsm u3 6asbl pacyeTta (u c t). Takke xenatenbHO UMeTb KaK MUHUMYM OAWH AOCTaTO4YHO
6onbluoi (bonee 50 NET) 3NEMEHT CETKU t AN obecrneyeHnss TOYHOW MHTEPMONALMM KPUBOW B Cllydae
MOsIB/IEHUS BbINYCKOB C Aa/IbHUMK JaTaMy BbinnaT.

e HauanbHblii BekTOp NpvBeAeHHbIX Ko3(hdUUMEHTOB AUCKOHTUMPOBaHWS d, pasMepHocT 11X 1
3anosiHAeTca eguHULUaMin.

e  HayanbHas MaTpuua KoBapuaummn R, pa3MepHOCTH 1 X 1 3anofHAETCS HyisMu.

o [lapameTp s, onpenensieTcd MMHUMANbHBLIM (s, < s;) MPU YCIIOBWUWU, YTO pacCyUUTaHHble MOAEsbHble
(TeopeTnyeckmne) 3HauYeHNs LieH Ha NepBoM Liare oT/iM4anncb OT HabnoaaeMblx LeH He 6onee, YeM Ha
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BEIMUNHY MonoBuHbI bid-ask cnpeaa’?:

|py — C*Dyfu]| < q

MOCTOSAHHBIMM BXOAHBIMW NMapaMeTpamMu ABMSIOTCA a, w W NapaMeTp CriaxueaHusa A = 1000
PesynbTaTamu paboTbl NpoLeaypbl NepecyeTa KpUBOM ANCKOHTMPOBAHMUS SIBNSIIOTCS:
e BEKTOpP HOBbIX 3HAYEHWN d,, NPUBEAEHHOWN (PYHKLMM ANCKOHTUPOBAHMSI B TOYKAX t,
e  HOBasl KOBapuaUMOHHasi MaTpvua R, NpMBeAeHHON GyHKLUMM AMCKOHTUPOBAHMS B TOYKaX t.
Pacuet HenapaMeTpu4ecKoi Moaenu
MpvBeaeHHas MaTpuua BbINSIAT Ha AaTy s, onpeaensieTcs no gopmyne
Qn = daig(exp[-w(u—s,)]D - C
KoBapuaunoHHas matpuua owmnbok nmeet Bua N, = A - diag(q)
KoBapuaumoHHas QyHKUMS Wara AMHaMUKN UMeET BUA

(Sn — Sn-1)
M, (ty, tz) = % “Z(ty —sp,t; —sp)

CornacHo HerapaMeTpUYecKko MOAENWN, YPaBHEHUS Liara AMHAMUKK U U3MEPEHUS MPUBEAEHHON ClyYaliHON
(byHKUMM ANCKOHTMPOBaHMS d,,(t) B MOMEHT s, Ha NPOM3BOJIbHYIO AaTy t UMeloT Bua L3

d,(®) =1+d,_1(t) —dy_1(Sp) +Vu(t)
{ Pn = Q;dn[u] +e,

C HavasbHbIM ycnosueM d,(t) = 1. CnyyaliHble NepeMeHHbIE UMEIOT pacnpeaerneHmne

Vn(t) ~ N(O' Mn(t' t))
€, ~ N(O: Nn)

Ons pacuyeTta wara AvMHaMukM GunbTpa KanMaHa wMCnonb3yeTcs WHTEpnonsuusl CpefHero npuBeaeHHOM
(YHKUMM AUCKOHTMPOBaHUS d,_;(t) M ee KoBapnauUMOHHON MaTpuubl R,_,(t,t) Ha CeKTe t NO UX ANCKPETHOW
annpokcuMaummn d,_; 1 R,_; COOTBETCTBEHHO. PaccunTbiBaloTCA creyrolme 3HadyeHus:

dn—1 (sn)r Rn—l (snr sn)r Rn—l [t' Sn]' Rn—l [Sn' t]-

Lar AMHAaMMKM COCTOMT B BbIMUC/IEHWMM MPOrHO3a BEeKTOpa KO3(MULUMEHTOB AWCKOHTMPOBAHWUSA d,_, W
MaTpuUbl KoBapuaumm R, _, no dopmynam

d,o =1+d, 4 —dy_1(sn)
Roo = Rp_1 —Rp_q[t,sy] — Ry_1[Sn, t] + Ry_1(Sn, Sn) + My[t, t]

AHanorMyHo Ans pacyeta 3Tana maMepeHus dunbTpa KanmaHa vcnonb3yercs WHTepnonsums nporHosa
cpefHero NpvBEAEHHON (PYHKUMKM AMCKOHTMPOBaHUA d,_o(t) M ee KoBapuauMOHHOW MaTpuubl R,_,(t,t) Ha

12 Mogenb Npeanonaraet, YTto NPoM3BOAMTCS MPEABAPUTESbHBINA PACUET Ha MCTOPUYECKMX AAHHBIX 4515 6oMiee TOUHOM paboThl B ByayLLEeM.
Mo3ToMy NpU HanMuMK ray6oKoN UCTOPUM AONYCKAETCS NPOU3BOJIbHbIV BLIGOP AAHHOMO NapameTpa MNpu YCnoBum s; — 60 < s, < s; — 1

13 laHHble hopMynbl HOCAT TEOPETUYECKMIA XapaKTep, B pacyeTax He NpUMeHsIioTCs
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CeKTe t MO WX AMCKPETHOM annpokcuMaumun d,_, U R,_, COOTBETCTBEHHO. PaccuuTbiBalOTCS cCreayolme
3HAYeEHMS

dn_o[u], Rn_o[u,u], Ry_o[t,u], Ry_o[u, t].

STan M3MEpPEHWUsl COCTOMT B BbIYMCIIEHWM BeKTOpa KO3(MOULMEHTOB [AUCKOHTMPOBaHWUS d, M MaTpulbl
KoBapuauuu R, no ¢opmynam

dn = dn—O + Rn—O [t' u]Qn [Q;Rn—o [ll, u]Qn + Nn]_l(pn - Q;dn—o [u])
Rn = Rn—o + Rn—O[t’ u]Qn[Q:an—O [u' u]Qn + Nn]_1Q:1Rn—0 [u' t]

Mocne duKcaLUMM LEH B MOMEHT s, [N MOMYYeHUs 3HAYeHUI [OXOAHOCTM Ha AaTy T NPOW3BOAUTCS
WHTepnonaumns yHKUMK d,, (T) Mo eé AMCKPETHOI annpokcuMaLmm d,, 3aAaHHON B Toukax t. OTKya 3HaueHue
(YHKUMM ANCKOHTMPOBAHUS Ha MOMEHTbI T PaBHO

D,(t) = e_m(T_sn)dn(T)

3HaueHne 6€CKynoHHOWN I0XOAHOCTU, AEVCTBYIOLLEN B MOMEHT s, HQ MOMEHT T PaBHO

r,(t)=e*- (dn(‘[))(’f‘sn)_l -1,
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[punoxxeHune 7

KpuBasi aMuTeHTa CTpouTCS cornacHo moaenu HenbcoHa-Curens-CBeHCOHa, B MOMEHT BPEMEHMU t z-Cnpej
Ha CPOYHOCTb T MOXET B6bITb MOYYEH MO creayloLlei dopmyne:

2(D) = lt+st~%- (1—exp(_i))+ct'(%' (1—exp(—i))‘e"p(_%>) the

(o (e (—5m)) oo (- 5)
= (1—exp|— —exp|— .
T P Ae +1¢ P A+ 1

BexkTop napaMeTpoB KpWBOI OBHOB/IAIOTCS B KAXKAbIA MOMEHT BPEMEHMW t, KOTAa UMeIoTCsA HaGIoeH s, B
pe3ynbTaTe npuMeHeHns dunbTpa Kanmaxa.
MaTpuua KoBapuauum BbIrAaUT CeaytowmmM ob6pasom:

cov(ly,ly) - cov(ls,n.)
covyss(t) = ( : - : >

covmene) - cov(ne, M)
Mpw Wware BpeMeHn & 3N1eMEHTbI Ha MMaBHOWN AWaroHann nepeonpeaensioTcs cneayowmM o06pasom:
cov(lprs, levs) = cov(ly, 1) + 8 - Zeoy,
cov(Seys Sers) = COV(St, St) + 6+ Zeoy,
COU(CH_(g, Ct+5) = COU(Ct: Ct) +6- Zcovs
Cov(ht+6v ht+5) = COU(ht, ht) +6- Zeovs
rae z.,, = max(|z,(8)|, 1z, (1)1. |z (n,)|),
cov(Aess) Aers) = cov(Ae, A) + 6 - 23,
cov(Mers, Mess) = cov(Me,Me) + 8 - .

MapaMeTpbl COCTOSIHUSI MPY LUAre BPEMEHW HE MEHSIIOTCS.
OTKJIOHEHWE NONTYYEHHOrO z-CrpPeaa Ha CPOYHOCTb T OT OXXMIAEMOrO B MOMEHT BPEMEHM t PAacCUMTLIBAETCS

COrnacHoO Bblpa>keHuto:

6z,(1) = 2" (T) — 2,(7),

rae zM'TRet(T) — z-cnpep, paccuMTaHHbIN MO GyMaraMm COOTBETCTBYIOLIErO SMUTEHTA.
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MpunoxeHune 8

AdononHuTenbHble napaMeTpbl, paccuutbiBaemble LleHoBbIM uUeHTpoM HPJl Ha oOcCHOBaHuUM
npeabiaywmx sepcuii Metogukm onpegeneHns CTOMMOCTHU py6aeBbix o6nnraumni

[na MeToAa aKCTpanonsaunm MHAEKCOB

PacyeT napamMeTpoB ANSl KaXXAOro YHWKA/IbHOrO MHAEKCa OCYLLECTBISIETCS MO BCEMY MMEIOLWEMyCs Habopy
HabnloaeHNI, KOTOPbIE OTHECEHbl K AAHHOMY WHAEKCY, BHE 3aBMCMMOCTM OT TOrO, K KaKOMYy WHAEKCY
OTHOCUTCS obnuraumsl Ha MOMEHT pacyeTa. [lpy 3TOM ANS KOHEYHOro pacyeTa LeHbl MCMonb3ykoTcs
K03(ULUMEHTbI TOMO MHAEKCA, K KOTOpPOMY Obll0 OTHECEHO nocnegHee HabnwgeHne no AaHHOMY
WNHCTPYMEHTY.

Mopaenb KOMHTErpauum onpeaensieT 4OAroCpoYHOE paBHOBECME MEXAY 3HAYEHUSIMM AOXOAHOCTM 06aMraumm
N CBOMCTBEHHBIM €/ MHAEKCOM AOXOAHOCTM W 3a4aeTCsl C/IEAYIOLMM YPaBHEHNEM:

yi @) =B+B 1) +¢ (),

roey; — cnpea i —oi obnuraumm Kk 6e3puckoBOI CTaBKe, KOTOPLIA paccuuTbiBaeTcs No opmyre:
yi =Y, ®©—G(tDy ®);

Y; (t) - AOXOAHOCTb i —OM 0bnMraunm No CpeaHEB3BELLEHHON LieHe 3a AeHb;

G (t, Duy; (t)) - 3HAYEHME CTaBKM KPUBOW BECKYMNMOHHOMN JOXOAHOCTU PbiHKA FOCYAApPCTBEHHbIX
obnurauui;

Du; (t) — atopaumst i —oi obnurauuu;

I(t) — cnpen 06nMraUmMoHHoro nHaekca I(t) kK 6e3pucKoBON CTaBKE, KOTOPbI PacCUMTLIBAETCA MO
dopmyne:

1(t) =1(® - G (£, Dy, ®);

Du; (t) — Aropaums nHaekca i(t);

B n B koapdpuumeHTbl Mogenu (kosdduumeHT B oaMHaKoB Ans Bcex 06nMraumii, CBA3aHHbIX C
nHaekcom 1(t))

g; (t) — cTauMoHapHbIV npouecc.

[ns kaxxpoi i —ol obnuraummn onpeaensieTcs BONaTUIbHOCTb o; €€ JOXOAHOCTU Mo (opmyne:

2 1 ;i T];H‘i T]; ’
(0, =g

roe M; — KONMyecTBo AHer u3 250 npeapiayLimx TOproBbiX CECCUIM, KOraa Ha Brupke coBepLIanCh
COENKK C i —0oi obnuraumen,

i M v v . v
o} ' — MHOXeCTBO AHel 13 250 npeablAyLLIMX TOProBbIX CECCUM, KOrAa COBEpLUANUCL CAENKM C i —ON
Jj=1
obnuraumen.
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OueHka koaduumeHTos B 1 B! NponsBoaNTCS METOAOM HaMMEHbLLMX KBAAPATOB A/1s
PErpeccMoHHOr0 YPaBHEHMS C UCMOJIb30BaHNEM pOBACTHBIX METOAOB OLEHUBAHMSA4:

i ® 1{i=j} 1)

y‘G—=Z,- ?%4'316—"'91 ® (2)

i i i

Habnioaenns BxoasT B pacyeT KO3d)(bMLlMeHTOB perpeccnn C BeCoBbiMn KO3Cb¢)ML|MeHTaMM Wi -
Wi = Dui (t) ’

roe Du; (t) — Atopaums i -oi obnmraumm.

Moaenb KoppeKuumn oMBoK onpeaensieT KpaTKOCPOUHYH B3aMMOCBSA3b MeX Ay AOXOAHOCTAMM 06iMraumni
1 06/IMraUMOHHBIMM MHAEKCAMM U NSt AMCKPETHOTO BpeMeHU t (rae t — AeHb) 3a[1aeTCsl YypaBHEHUEM:

yvi ¢+ —y; ©=y(It+1)-10)+ag () +v; (t+1),
reg () =y; (©—p)—B 1Y),

v; (t) — HOpManbHO pacnpeaeneHHble HE3aBUCKUMbIE CITydaliHbIe BEIMUMHDBI C HYIEBBIM CPEAHUM U
CTaHAAPTHbIM OTKNOHEHWEM o), T.€. v; (£)~N(0, (c})?).

OueHKM MapaMeTpoB y, « U ¢ MOJyYaloTCa U3 PErpeccOHHOr0 ypaBHEHMS (3) METOAOM HAaMMEHbLUMX
KBaApaToB C UCMOJIb30BaHUEM pOBACTHbLIX METO/IOB OLIEHUBAHUSA:

yi @Dy O _ Yl(t+1)-I(t) +qd ()
o o

1 1

y 9+ (3)

roe v; (t+ 1) — He3aBUCKMMbIE, OAMHAKOBO PacrnpeaesiEHHbIE CyYaiiHble BenUUmMHbL, ¥; (H)~N(0, 6%);

B KaueCTBe OLEHKM 6} UCMONb3YETCS BENMYMHA o) = oo; ;

Habntogenns BxoaaT B pacyeT K03 OULUMEHTOB PErpeccumn ¢ BeCoBbIMU KO3IDMDUUMEHTAMN w:
w; = Dui (t) ’

roe Du; (t) — Aropaums i -on obnmraumm.

MocTpoeHMe NporHo3a 3HauyeHuii cnpeaos y; (t) Ha NPoOM3BOJIbHOE LIESIOe KOJIMUYECTBO AHEN Brepea npu
YCNOBUM Hannumsi MHMOpPMauMKM O 3HAYeHusX wuHaekca I(t) B COOTBETCTBYIOLIME [OHW 3afaeTcs
PEKYPPEHTHLIM 06pa30M Yepes 3HaueHue NPOrHo3a Ha NpeablayLLyio AaTy cneaytollei hopMynoi:

g t+ 1D =9 O +y(1E+D-10) +a(5 © - - 10)  (4)

!4 Mpouepypa po6acTHOro OLIEHNBAHUS PEMPECCMOHHON MOAENW NPeaCTaBNsSeT CO60M UTEPALIMOHHDIV anropuTM LIEH3YPUPOBaHWS AaHHBIX.
Ha ka)xgoM Lware anroputMa METOAOM HaUMEHbLIMX KBAAPaTOB PacCUUTLIBAIOTCS KO3(MULIMEHTbI PErpeccum No HEOTCESHHBIM AaHHbIM,
rnocrie 4ero Ans BceX HAGMIOAEHUI OLEHWMBAKOTCA OWWGKM Mogenu. HabnmogeHus, AN KOTOpbIX BENMUMHA OLWWMGKM MpeBbILaeT
2.795*curma (roe curma - CTaHAapTHOE OTKIIOHEHME OLWMEKM MOZENUN) UCKITIOYAIOTCS U3 PAaCCMOTPEHMS MPU OLIEHKE NapaMeTpoB MOAENM
Ha creaytowweM ware. ANropUTM LEH3YPUPOBaHKMSi OCTaHABIMBAETCS, €C/IM HA OYEPEAHOM Luare He MPOUCXOAUT OTCEMBAHUS HAaboaeHNUI
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npv 3TOM NPOrHO3Has BENMUMHA ByAeT MMETb HOPMa/bHOE pacnpeeneHne C HyNeBbIM CPEAHNUM U
avcnepcuent o; (t + 1)2, KoTopas BbIUMCIISIETCA PEKYPPEHTHLIM 06Pa3oM Yepes AMCNepCuto NPorHo3a Ha
npeablayLem Lare:

o; (t+ 1% =1+ a)?c; ()2 + (0})? (5)

T.e.y; (t+ D~N(; (t+1),0; (t+1)2).
MporHo3bl crpeaa obauraumMm Ha ApobHOe KONMMYECTBO NepuoaoB 3aaeTcs hopMynoln AN1s HENpepbIBHOMO
BpPEMEHU:
dy; (©) =gdI() +A(y; (©) —bY —b" )dt + o}"dW(D),

roe W(t) — 6poyHoBCKOe ABMXKEHME.

Ko:-)d)dmuweHTu MOAENN KOppeKUnn owmnbkm ans HEMPEPbIBHOroO BPEMEHU OMNpPeAENATCA YepPE3
3Ha4YeHna MoaeNn Koppekummn owmnbkn ans AUCKPETHOIo BpEMEHNU.

A=In(1+ ),

b? = p?, bt =g,

1 )\ 1
g=p"+-(v-8")

’ -2

w \Y
oV = [—— ¢!
1 1—-exp(21) 1

MporHo3 cnpeaa 1 BONATUALHOCTW OBNMraLMKM Ha OCHOBE MOAENM KOPPEKLIMN OWIMBKM C HEenpepbiBHbIM

BPEMEHEM pacCUNTLIBAETCA Mo creaytolmM (GopMynam: Ans ioboro MOMeHTa BpeMeHn t  BHYTpU TOro

e TOProBOro AAHS, HO NIeXalLero nocne ty, T.e. t > t,, MPOrHO3 cripeaa 6yAeT 3a4aBaThCs CeayoWMMMI

PEKYPPEHTHBIMI COOTHOLLEHUSIMM:

1_eAt—t) 1_ A t—tg)
1-e )

+ (1 — eM=)(BY + B I(ty)) + (1" — 1B (t —to—
(%)

9 (t ) =My (tg) +y(" = 1)

1-e?

_ 1_627\(t—t0)
0; (0% =Py (t)? + ———(a))* (6)

roe §; (to) 1 o; (ty) Y>Ke oueHeHHble 3HaYeHUs cpeaHero CTaHAapTHOro OTK/IOHEHUS ANs NporHosa
cnpeaa Ha MOMEHT BpeMeHM t, (t, HAXOAMTCS BHYTPU HEKOTOPOrO TOProBOro AHs);

I' v I" — 3HaYeHUs1 COOTBETCTBYIOLLEr0 OLEHNBAEMOMN 06IMraummM MHAEKCA Ha Havyano W KoHel, AHS!
pacyeTa (3Ha4YeHMe MHAEeKCa Ha Havano AHS NpUpaBHMBAETCS K 3HAUYEHWIO MHAEKCA Ha KOHeL|
npeapblayLLero TOproBoro aHs),

I(t) =1'+ 2= (1" = 1),

t'—t’
t’, t" - BpeMsi Ha4yana 1 KOHLA TOProBol CECCMU, COOTBETCTBEHHO.

MporHo3 crnpeaa Ha MOMEHT BpeMeHu t  obnurauum ByaeT SBASTbLCS HOPManbHO pacrpeaeneHHoN
cnyyaliHoi BennumnHoii y; (H~N(9; (1), 0; ()?)
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Ans MeToaa (haKTOPHOrO Pa3noXXEHNS LIEHbI

B ocHOBe AaHHOrO MeToAa NexuT MoaudMKauus WM3BECTHOM Moaenu'® HobeneBcKoro saypeata
tO. dambl 1 ero coaeTopa K. ®peHua. [laHHas Moaenb npearosaraeT, YTo z-cnpeq i —oi obnuraumm B
MOMEHT BPEMEHW t MOXHO NMPEACTaBUTb B BUAE B3BELLEHHOM CyMMbl psiaa (pakTopoB, KOTOpbIE WK
XapaKTepu3yoT 06LLYI0 KOHBIOHKTYPY pbiHKa 06Mraumi, UM 0TpaXxaloT HEKOTOpbIe crieumduyeckme
XapaKTEPUCTUKK 3MmUccum. Mpu 3TOM LieHoBas MHOpMaUms TOProeB aHanM3MpyeMon 6ymaru B s BHOM
BMAE HE y4MTbIBaETCs.

ANns oueHku z-cnpeda o6nMrauMu WUCMonb3yeTcs MoaMdbUUMpOBaHHas Mogenb ®dambl-DpeHua,
NnpeacTaBNeHHas B BUIE CNEAYIOLEr0 PErpeECCUOHHOIO COOTHOLLIEHMS:

z; () = BiFy () + BoF, (t) + B3Risk( (t) + ﬁ41{t -7 < T}
+BsHHI; () +B6ILT (D+B,1LE (1) + XN, @j1{i € j — st oTpacib} + & (19)

Fae @;, By, b —KoacduumeHTs Moaenu, Tpebytolme NpeaBapuTeNIbHOrO OLIEHNBAHWS,

1{i € j — 51 oTpacib} — PUKTUBHAS NEPEMEHHAs, MPMHUMAaloLWas 3HavyeHns 1 nam 0 B 3aBUCMMOCTU OT TOTO,
NPUHAANEXMUT UM HE NPUHALNEXUT SMUTEHT i —OK 0BNUraLmMK K j- Ol oTpacin'e;

F, (t) -nep.bili hakTop Pambl-OpeHya, XapakTepU3YHOLWMIA HAaKOH KpMBOW 6a30BbIX CTaBOK;

F, (t) - BTOpoi (hakTop ®dambl-OpeHya, XapaKTeEPU3YIOWMIN CPeAHWIn YPOBEHb KpeauTHOro pucka
KOpropaTMBHbIX 06nmraunii;

RiskP (t) — dakTop, xapakTepusyowWwmnin KpeamTHbIN PUCK i —Oi 06amraumnm;

T; - AaTa pa3MeLLeHns i —oin obnuraumm;

T — NOpPOroBbIA YpOBeHb Ans yyeTa addekTta “on the run”;

HHI; (t) — uHaekc XepduHaans-XvpwMaHa Anst CTPYKTYpbl BnageHus obnvraumen;

IL"i (t) - akTopbl, XapaKTepusylolMe JIMKBUAHOCTb i—oi obnuraumm (j = 1,2), OCHOBaHHblEe Ha
KOHLIEMUMN BMEHEHHOMN NIMKBUAHOCTY;

g; — OLUIMBKa perpeccroHHor Moaenu (cryyaHas BennunHa ¢ pacrnipeaeneHmeM N(0, 62)).

Mepsbiit hakTop Pambl-OpeHya, XxapakTepUsyoLLMA HAaKTOH KPpUBOKM 6a30BbIX CTABOK, pacCuUMTbLIBAETCS
no dopmyne

F; (t) = G(t,10) — G(t, 1),

rzae G(t,u) — 6a3oBas LOXOAHOCTb B MOMEHT BPEMEHM t Ha CPOK u.

Bropoit dakTop ®ambl-OpeHya, XapakTepuayoWwmii CpeaHN YPOBEHb KPEAUTHOrO pUCKa B CErMeHTe
KopropaTWBHbIX 0bnMraumin, paccunTbiBaeTcs no dopmyre

F, (t) = MICEXCBITR(t) — G(t, 3),

rzae G(t,u) — 6a3o0Bast AOXOAHOCTb B MOMEHT BPEMEHMU t Ha CPOK u,
MICEXCBITR(t) — MHAEKC AOXOAHOCTU KOPMNOPaTUBHBLIX 06Mraumii MOCKOBCKOM BUpXb.

AN OUEHKN NMPEeMUU 3a KPeaWTHbIN pUCK Risk; (t) UCNONb3YIOTCS KPEAWUTHbIE PEUTUHIOB «BOMbLLIOK
TPOVKUN».,

5 Fama, Eugene F.; French, Kenneth R. (1993). "Common Risk Factors in the Returns on Stocks and Bonds". Journal of Financial
Economics 33 (1): 3-56. doi:10.1016/0304-405X(93)90023-5)

16 Knaccudukaums 3MUCCUIM MO OTPac/IsaM MPOW3BOAUTCS B COOTBETCTBMM C KNacCUUKATOPOM, NpeacTaBieHHbIM B MpunoxeHun 3 K
MeTtoaunke
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C kakaow rpagaument G peMTMHIOBOW LUKasbl CBSI3aHa BEPOSITHOCTb Aedonta PD. Npy 3TOM M3BECTHO,
YTO WKanbl MEXAyHapOAHbIX PEUTUHIOBLIX areHTCTB YCTPOEHbl TakMM 06pa3oM, 4TO norapudm
BEpOATHOCTU AedonTa NIMHENHO CBAA3aH C HOMEPOM rpafauny PEMTUHIOBOW LLUKasb:

In(PD) = a + bG
unm PD = exp(a + bG),

rae a U b — HekoTopble KO3 UUNEHTSI.

Myctb Gy — <TUMWYHBIA» PENTUHI POCCUMCKMX SMUTEHTOB M3 KOPMOPaTMBHOIMO CEKTOPa PbiHKa, TOrAa
PD

_— — eb(G—Go),

PD,

nnIm

PD = PD,e"(¢=Co),

roe PD, — BEpOATHOCTb AedonTa, CBOWCTBEHHAsI PEUTUHIY rpagaumnmn G.

Kak n3BecTHo, rpyboli oLeHKOW BEpoATHOCTU AedonTa SBRsSeTcs cnpea obnvraumm K 6a3oBoi KpUBOW
MPOLEHTHbIX CTABOK, HO BEIMYMHY Crpesa Al «TUMUYHOIro» POCCUIACKOrO SMUTEHTA Mbl YXKE OLEHWUN —
OH paBeH BTopoMy ¢akTopy ®ambl-OpeHya. [MoaToMy PD, C TOYHOCTbIO A0 Ko3dpduumeHTa
MpONOpPLMOHANBHOCTY 3a4aeTCs BENNUYMHON F, (b).

CnepoBaTtenibHO, PD~F, (1)eP(G=6o) = F, (t)ePGe~bCo,
T.K. BenMumHa e~P% gBnseTca KOHCTaHToW, To PD~F, (t)ePC.

Ncxoas us aTux coobpaXKeHWin 1 ¢ y4eToM TOro, YTO MPEMUS 3a KPEAUTHbI PUCK BXOAUT B (DaKTOPHYHO
MOZesb C TOYHOCTbIO A0 Ko3dduLUmMeHTa NponopLMOHanbHOCTH, @ BEPOSTHOCTb AedonTa A0 NoralleHus
obnvraumMn NpUMepHO paBHa Du; * PD, MpeMuio 3a KpeauTHbLIM pUCK NpeasiaraeTcs onpeaenuTtb Mo

dopmyne:
RiskP(t) = F, (t)Du; eb¢,

raoe Duy; - Alopauus obnurauum.

BknoyeHne B SIBHOM BuAe Crpeda B pacyeT MPEMUM 3@ PUCK MO3BONUT Y4YyecTb BAUsHWE hasbl
9KOHOMMYECKOrO LKA Ha AaHHYIO BENIUUMHY.

OueHka BeNNYMHbI ko3duLmMeHTa b NPOM3BOAMTCS B paMKax OLEHKM 0bLLE COBOKYMHOCTM NapaMeTpoB
perpeccuoHHON Mofeny Ha ocHoBe anroputMma JleBeHbepra — MapkBapara.

Ans pblHKa obnMraunin CBOWCTBEHEH TakK Ha3blBaeMbll addekT “on the run”, korga obnuraumm c
OTHOCUTENBHO HEBOMBLIMM CPOKOM MOCE Pa3MeLLeHNs TOPrytoTcs 6onee akTUBHO, YTO BIIUSIET Ha MX
LIOXOOHOCTW.

Ona ydyeta 3TOoro addekta B dakTopHylo Mogaenb 6bina pobaBneHa GUKTMBHash NepeMeHHas
1{t—7; < T}, npuHMMatowas 3HaueHns 1 unm 0 B 3aBUCHMOCTH OT TOrO, MeHbLLe UK Gonblue T AHE
NPOLLJIO C MOMEHTA pa3MellleHns obnurauum.

PekoMeHAOBaHHOE 3Ha4YeHWe NMoporoBol BeNNUMHbI T - 120 TOProsbIX AHE.
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Ans OUEHKM NPEeMUU 3@ NIMKBUMAHOCTb (haKTOPHON MOAENN WCMONb3YETCS KOHLEMNUMUS BMEHEHHOM
nukBmaHocTMY, OLeHKa BMEHEHHON NMKBUAHOCTU NPOU3BOANTCA Ha OCHOBE MH(OPMaLMKN O CTPYKTYpE
BMaAeHNs1 TECTOBbIX 3MWUCCUM, PACCUMTAHHOM WUCXOAS M3 aKTyaslbHbIX OCTATKOB Ha [AEeno3uTapHbIX
cyetax OA HP/.

OnpegneneHne NMKBUAHOCTM MHCTPYMEHTa NPOM3BOAUTCS B TPU 3Tana:

1. OnpepenstoTcs pasMepbl AoMel TECTOBbIX SMUCCUN, BbIKYMIEHHbIX OTAENbHBIMWA UHBECTOPAMM.

2. [ns Kakaoro Takoro MHBECTOpa ONpefenseTcs CPeAHUA YPOBEHb NIMKBUAHOCTY ero noptdens (kak
ycpeaHeHWe nokasaTenei IMKBUAHOCTU TECTOBLIX 6yMar, NonyYeHHbIX Ha NepBOM 3Tarne MeToAMKN)

3. PaccunTbiBaeTcs nokasaTtenb JIMKBUAHOCTU I'IpOVI3BOJ'IbHOl‘/JI obnvraumm Kak cpeaHeB3BeLWeEHHas
CyMMa rokasaTesiei IMKBUAHOCTM noqu)eneﬁ MHBECTOPOB.

TakuMm 06pa3oM, OLEHKAa NIMKBMAHOCTM 6yMarM MpoM3BOAUTCA Ha OCHOBE OLIEHOK MpearnoyvTeHui
NMKBUAHOCTM MOKynaTenen 3ton 6ymarn. OCHOBHOE AOCTOMHCTBO MCrOJIb30BAHUS [JaHHOTO NoAxoaa
OLIEHKM JIMKBUHOCTM 3aK/OYAETC B TOM, YTO OH MO3BO/SIET CTaHAAPTHbLIM 06pa3oM MOy4uTb
YCTOWUMBbIE OLIEHKM JIMKBUAHOCTM (DAaKTUUYECKM BCEX 06PaLLAOLLIMXCA HAa BHEOGUPXKEBOM PbIHKE LIEHHBIX
6yMar BHe 3aBUCMMOCTY OT HaNNUMSt UM OTCYTCTBUSI LIEHOBOW MH(OPMaLmMM 06 UCTOPUK UX TOProB.

EcTecTBEHHbIM NOKa3aTeneM AMKBUAHOCTM OBNMraumm SIBNSIETCS CTEMEHb AMBEPCUMMULMPOBAHHOCTU
CTPYKTYpbl ee BraeHusi. Yem 6onbluee YnCo MHBECTOPOB BafieeT bymMaroi, TeM 60/blle 0OCHOBaHWIA
CYUTaTb ee NIMKBUAHOW.

CTeneHb AvBepcudmKaumMm CTPYKTYpbl BNaAeHUst ans i-oi 06MraumMm MOXHO OLEHUTb C MOMOLLbHO
nHaekca'® XepdbuHaans-XuplMaHa, KOTopbIvi onpeaensieTcs no gpopmyne:

HHIl = Z]K=1 Wijz'

3aMeTuM, YTo ecnv obnuraumsi pacnpegeneHa paBHbIMK JONAMU MeXAy M MHBECTOpaMu, TO MHAEKC
XepdvHaans-XvpliMaHa Ans Takon obnuraumy NpuMET 3HaudeHue paBHoe 1/M. Ecnu xe obnuraums

cocpefioToYeHa B pykax OHOrO MHBeCTopa, To HHI = 1. TakMM 06pa3oM, YeM MeHblue 3HayeHue HHI,
TEM BbILIE IMKBUAHOCTL 06MraLmm.

Ha ocHoBe MHaekca HHI onpeaenuM ellle 0AMH WHAEKC KOHLeHTpaLmmu HHI? no dopmyne:

HHI® = 1{HHI; > 6}, rae 0 < 8 < 1.

Kak BMaHO 13 onpeaeneHus HHI® oH npuHMMaeT Bcero ABa 3HaueHus 1 wau 0, B 3aBUCHMOCTU OT TOrO,
BbilUEe WSIM HWKE MOPOroBoro ypoBHsi & uHAekc HHI;. C y4yeToM TOro, Yto AaHHbIM MHAEKC Mbl XOTUM
UCMONb30BaTb B KayecTBE XapaKTEPUCTUKWM NUKBUAHOCTM O6AMrauuii, ero 3HauyeHus creayet
WHTEPNPETUPOBaTb, Kak TO, SIBASIETCA WM He SABNSIETCS aHanusupyemas Gymara HenukeuaHou. B

peanbHbIX pacyeTax npeanaraeTcsa MNOMOXUTb 6=i. MoporoBhlii  YpoBEeHb ANS  OnpeaeneHus

1
«HENNKBUAHOCTN>» B BUAe 3 6bIn Bbl6paH nocne O6CY)K£I,eHVIFI C 3KCnepTaMun pblHKa, KOTOpble Corfacuincb

C TeM, YTo 6yMara MOXeT 6bITb JIMKBUAHOW, €CIM C Hell COBEPLLAOT onepaumnn XoTs 6bl 3 yyacTHMKA
pbIHKa.

7 cM. Bushman, Robert, Anh Le and Florin Vasvari (2009). “Implied Bond Liquidity”, Working Paper, University of North Carolina at Chapel
Hill

18 Cm. Hirschman, Albert O. (1964). "The Paternity of an Index". The American Economic Review. American Economic Association. 54 (5):
761. JSTOR 1818582
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OnpegenuM  ans KaXxaon -oi 6YMaFM ABa MWHAEKCA BMEHEHHOM JIMKBUAHOCTH, OTpaXarwunx
npeanoyYTeHns no JIMKBUAHOCTU MHBECTOPOB B COOTBETCTBYIOLLYIO 6YMa ry.

ILi = ¥, uy HHI,

IL} = ¥%,u; HHIS.

MepBblt MHAEKC IL} nokasbiBaeT cpeaHUi YpOBeHb 3HauyeHust uHaekca HHI B nopTtdene «TUNMYHOro»
WMHBECTOpa B i -yt0 obnuraumtio.

Bropoit uHaekc IL? nokasbiBaeT CPeAHUin YPOBEHb 3HaueHWs uHaekca HHIP B noprdene «TunuyHoro»
MHBECTOpa B i-yl0 obnuraumio. MNpu 3TOM ero TakKe MOXHO MHTEpMNpeTUPOBaThb KakK [I00 3aBEe0MO

1 .
HeNMKBMAHBIX Gymar (co 3HaueHnem HHI; > ;) B nopTdene «TUNMYHOTO» MHBECTOPA B i-y10 06MMraLmio.

MHaekc nukeBuaHoCTM HHI; Npu3BaH y4yecTb Mpy ONpeAeneHMn CnpaBeaMBON CTOMMOCTU obnuraumm
SIBNISIETCS /I OHA aKTMBHO TOPryeMOW WM OTHOCUTCS K KaTeropum obnurauuii, pasMeLléHHbIX «B OAHM
pyku». NHAEKcbl InkBuaHocTy 1L u IL2 npegHasHadeHbl Ans TOro, YTobbl yYecTb B MOAENM IMKBUAHOCTb
6yMmar, pasMEeLLEHHBIX «B OAHU PYKu».

OueHka K03(pPUUMEHTOB @;, Py, b B PErpeccMoHHoM ypaBHeHMM (5) NPOM3BOAMTCS HA OCHOBE
anroputMa JleBeH6epra-MapkBapaTtal®, KoTopblii siBNseTcs 0606leHneM MeToda HavMEeHbLUMX
KBAApaToOB W MPUMEHSIETCH B TOM Ciydae, Koraa ob6bscHSeMasi NnepeMeHHasl B perpeccMoHHOM
ypaBHEHUW HENMHENHO 3aBUCUT OT KOIPDULMEHTOB Moaenm (B HaleM ciydae oT koadduumeHTa b).
OueHuBaHve NapaMeTpoB MOAE/NM MPOU3BOAMTCS HA OCHOBE CTATUCTMKM HabMOAEHUIA TOPryeMbiX Ha
bupxe z-cnpegos?® o6avraumii C UCMONb30BaHWEM po6acTHbIX METOAOB oueHuBaHus®. [pu 3ToM
HabnoaeHns BXxoaaT B pacdeT KO3 OUUMEHTOB peErpeccumn ¢ BeCoBbIMM KOIDDUUMEHTAMN w;:

w; = Dui (t)zl
roe Du; (t) — Atopaums i -oi obnvraumm.

Mcnonb3oBaHne Takux KO3MGUUMEHTOB perpeccum no3sonseT obecneyntb paBHOMEPHYKD TOYHOCTb
OLIEHKM CTOMMOCTeN obnnraumii BO BCEM AManasoHe AtopaLmid.

[eNncTBuTensHo, ecnv vepes z; 0603HaYNTb HAbMIOAEHHOE 3HaYEHWE CPeaa, a Z; e OLieHKY, Ha OCHOBe
(aKTOpHOW MoAenu, TO METOA HaMMEHbLIMX KBaApaToOB 3aKI0YaeTcs B MUHUMMMU3ALMM B3BELUEHHOM
CYMMbI KBaApaTOB pa3HOCTell:

Zwi(zi —Z )2-

OTkyga nony4vaem, 4To

Yoz, -2 )2 =Z(Dui (z — % ))2 zZ(Pi =i ) p

roe P, n Pi - HabnaeHHble U OLEHEHHbIE Ha OCHOBE (baKTOpHOl‘;I MOZENIN CTOMMOCTM 06nuraumni.

19 CMm. Tunn @., Mioppeit Y., PaifiT M. MpakTuyeckas ontuMmsaums = Practical optimization. — M.: Mup, 1985

2B Lenax OUEHKN perpeCcCMOHHbIX KO3CbeVILlVIeHTOB NCNONb3YHKTCA CpeEAHEB3BELLEHHbIE LIEHbI 3a AEHb
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MMeHHO uCnosb3oBaHME BECOB w; MO3BOMSIET HaM 06eCcneunTb OAMHAKOBYKD TOYHOCTb OLIEHKM
cToMMOCTe ans Bcex 06nuraumii, KoTopasl XapaKTepu3yeTcsl CTaHAApTHbIM  OTK/IOHEHWEM o
oLeHMBaeMoli no gopmyne

2

2 _ Zoilz %)

g = ,
n

rae n- KOJMYECTBO Hab/ioAeHUn B BbIGOPKE, Ha OCHOBE KOTOPOM OLIEHWMBAKOTCA KOI(PMULMEHTbI

perpeccum.
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